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t JUUJ £ 4-LTe.LOJ 4JI (_yi^-J JtA^ta £<>Jl*-) ^yXj V jj^O (j^C fi-yt I iltlj fl Nl uaJIJ ££>Jl>-J «dJ Ju^>iJI 

(^yic ajjLUI 4_ijjJ,l 4_iiLjJI jjlj^aJI (JjjkLl! (jylg-tl 1-jJjJlIIIj (jyJ-flJI p-il*lL? LaLtll 4 iriiiiji,! ^ 1 1 n" 



CjL^>.jIl!L! A^e_uJ aLaTufczl IJlA ^LlJ 4 jj-a-*-!! (jjj-*-" 4r «>34J-U 4_l1^XIj 4_lLo]Ij S-LlSUjI cJulIajJI JJLilu 
<JJ>jlj-a (_yic Lul j J-aTiAJ (J aL^SLLa (j-*sj - i ^ >1 ^l J^* 1 - 1 4^ p-*-" ^_ ( 1 1 .aj (_jHll ^jla^JI I Jak 2.iL9 (jjJ ^j-* 3 a JljJ > nil 

■ Lg.1 ii^i LaJLSlU JjjJI <-fll <^il (jIL»3 4JJI 

4 a J 2j II 4-JjjJI <_)jLrej]l *_a (j fljj 4_uL>ol aaiaji tc_aLLI! ^j^U'ia p^.p .^.".t 4_aLxJ! Sjlj 2 I 1 " 1 La -^ JiJ9j 
4jI LtajL^JO a'al^- . » J_<jjl]| ( jj.3-'- u d)l JLLalLa j^aUo 4j_)Jl>- <U_a-Lc C—t-JL-ul J^Sj ' 4_j_ujJl.'JI 7c-al^iJI ^l_L) A_ 
«J_l£=jJI (Jila-i i^jJI 4_ilLajJI 4-ll^.U j_uL»JU jIJlC.1 pj^-ifiMJ £_ a jlajj I £>jui> Cilflaj JiJSj £ 4jI ALalLa ^lITlJ 
tjj) 1 11 Jlla-l ^ "•* i^*- ' JjL>J J,^~~ ' '"'"' (jr^- L^"- 1 4r J- u '-*-^' -^-^i-^ i! ' 'U_i_)j_Ll!I 7c_al^JI *l_b A_ 4_u_uL_uVI 
(_£Jl!I ^La-til *-isl_aJI *-a 4-La-ltJI 4jJjJI Jj^ljjj da>J <jA4^' S-^J^'j 'intl p-lUTlU ilaLtll 4 mmjJLlj J-a-tJI 
j '^— >| ^—ljjJlj py-aljjjj 4 1 aL^SLLa 2 j-Ia-Li AjL^III ^_ (jl^till <>Juii r-j^ejJ (JjulII 3j-" '** tilalLa 4jisj^j 

.4_U-uL-u V 1 d'il ilU", a (^.uLsO ti— 4_L5Lfll 9 J '^— >| J 4 JjUlII (jj I 11 < I'M » --»**« T 1 

J_i^-u /o 1 11 ^ (^jjJliJL (Jji i""itl 4-aiaj| A. p^~'""'* 1 " CjLluLuI 4_i_uj_LlJI 4_i_u2j>JI oJJb JjLiluj 

^j^. .^■■^■"tl I juj Laj^Ul ' " ' I j 1 a 1 1 1 >l 1 .."^-»l 4 j^j*^-— 1 (JjLU'ij 'L)^_l>. CjUljoisj^a 4 j * 2j II CjLJL^slL! i_Jij_i^=ilJJ 

j^l «dJI jj^a (J^aG 4_LjjjjJi!l 4_txL>JI iJjub i±LiJlJ jj 11 - 1 * '-~-~ (jr^J 7e-4 LUI J 'J J) pj'l ■-^"' LaLsJI 2jl J^flj 
£ JlxSjlIII ^ya jJLtvj 1 La ■ •■ ■ a <_)jJLj/I_i £ Laj^UI 4jj_ajjJaJI CjljL^i.1 (Jjj-a G ^_ j..cuLl>s J*^-* ■"■ ' p j ■ •■"' (jl (J^-J 

.CjIjL^U tfjub 1—1L ■"^— I ^J-*C (<UlJi3 (_pJI ^jt^-— ui Jllj dll tLtj-LalJlj 4Jl t" 1 nVLj 

JiZeja * j a 1 11 4Jl fijLtis^jj 4-uvj Li L$-La ^j ' Ltaj ■ aXI a LfcjIjLcl (JLc- (j-LajL5JI j^J- 1 O' (J ^ ' "' *LU'j 



w_4Lm jji^Iajj A-Lg LgaHJ 4_aL*JI 3jl^VI 






\l<^— ." (^jJI "LlloLu VI L&^j^>LL*j (j^ ' ' "J! CjIj, <"iC. JlLs *'%-J' ' ^^^^~*"' J Ju^iTJI CjIjjJ i <>i\ '~,"j£— 1 1 <vj 
(j| VI -(?tJJ ...CjLJejia^a 'T'j'j-* ' -SJlAJ 4 I j i nj <j_je_La i (_all^=ua t Ja£. I i a ) ljufc Llajj (Jl <UjL) Qa^aJ 
.(jrJVI p^-i-s-'n (JLai/j ^-"j .^.-Ltl » J <i (", < i_Ji-u^=lI]I j JlJj_lLJI '"'' aaiaJ a (_yic 'j La ) (_£ JJI j ..^-<tl jj '-"■" 1 1 
i_3_ajli (jr Lc AJaJiLa: ol! J 2;^-i a & a«.Li^= (jr^-'r 1 <-^> I J^a-jJ I (J^-t-iTuTLi CUj j < 4J9LL2JI 4 al^a JJ *" { j^jJS£ 
'£- 4 a aLiuJLI *_a (...«.I^JI <Ulj_i_u ulaJLuaJI t 4 j i in ill 4_)jlajJI <2jlj^>JI 4j>-jj) (^yJail 4_JL>-ljJI p^i ualJI 
A_ Ij Li^a Ijj t-»" < a-i-t^aLlll j Ju^jTJI '"'' aaiaJLa A_ p^~~ lscUji Sj^>.| CjJlj ui i . u^-^-t I j 4jj_l!I (jr^- ** **"^ 

ijJLa^VI 4 al^aJI ^j^a 4j ;jl j" ■ •■ ) V Uj^>- J^~~' '"'"' sj-^^^l 2jufc 4 Al^-< o^e-u-al j (jj_>_c>.VI ^j ' LajJI 
j -(3^-^ 3 '- ' ' "LLa p^~"- ' ALla-i (jj^- 1 (J"-*^ J^"""* '"'' l—ajj^aJ jl J^J^p a Jl>-j aI JlJt" i ul ^j^— » a ' M-S .Cil Jl>-jU 
.i_Ji-u^=lLJI J Ju^jjJI 4-aJajf 2— p^~~ LSeHll C)Lu_uLujI 4_i_uljjJ ^j a I ^ ^- 1 , 1 j^JLU I Jui 4 ^ fr>\ » jk." Lot, /yj 
C— ^ ( ' La i •■ La j ^ ul i ii <_ijJLuL> I j -i j a ' JLLall ^'i i n"nt LlUj j Jia »^3 4" i u J I j^Jill p j ■ ■■ 23 p_i Ju9 j 

i_al job! j 4_Lajbl ^Jlj4 £y* c_JLLJI (j-i^— i" Jl i-3J^j j '(^J^l p^-i--"tl (^jlj-a Llm\j^ Jj^I J-L<aAJI JjLjjj 

j (j^^il p^~ , ~-"^' '**" aaia-La Cju_a^=ua (JLc l_3jjl1II p3 *l_a«JI cJijj^aijj Jj^xlII (JL^ta ^_ (-JVI p^~~ ■-»"" 

i " \ 1 a j fc» i 1 1 ijjui ^_ 4^ajLir"i i ii U j-uQil 4j i uj-l>Jl jj t-» II 
CjI^-l<TlU i aJuie 1 (j n*«.1l jj-aLi£. 4jj/ljjJ ^j-^. .^.-^. (J 9 2(1 «.j^>JI .(j-ujj>. ^j^a jij^-~ '~'^ et (jr 1 "^' J uaAJI Lai 
(_^l3 j CjLa^=L>JI plj-il 4jj/ljjJ ^j-^. .^.-^ jJia j^QJI *j^>JI Lai ...(_^Jl1II j ijjIsjJI j 2jlj^>JI 4^»-jJ (Jli-a 
4_ul3| a 2j^>-2 jjj^u j ■ -^'<* J^-i n a , ^. , ^. je I , I dlLaaLuJ p-i£.Ji3 (JLc. 3jjs (J^= ^r Lllojj>- J^S j .LJI t"n"il 
■ Sj^-^^l oJlJ 4^r 1 ;,^,tl Jl^— .'i.VI ( _ ;r Li Jj^jtTJI (j^a <_JLLaJI (j- 1 ^-— al? J ^-Liaj^l {_ya Jj}-1 
x_a Ju^jjJI ^-La-Li u9 (3^jG ^_ p^~~ LSellll 4-ajLJr" i u-ll jj t-< 1 1 i M",-»^ 4_uljjJ i j r ^-u2i~>- JlJL"iJI J uaAJI J 

I ^"1 7i j lU'i j 4 I a t"n iiU (>j^>. VI Cjm il i ii j CjLuL>ijI ^yic jjj*~~l)~ 
i M",-»^ ^j" i ii a (_yic Jj_j-l1II j_lljJ 2— A-aJiir" mil '**" a-ta-lXl 4_i_uljjJ (_^a L<aifcja !«_llj.JI J Lta-flJI J 
A_ Lkjj^ j I j l ^^~~'j" 3J-* 3 J ' ~ ' n * * ' ^^"'""" 4^jjl>s ^j^a c_JLLaJI (j"^~~ » a ' j-<k ciUj ^j^a l_3Jl-JI j .j_loLL*JI 

.CjLaJa-LlI ^Jub (j-a p_aj J^ 1 — ? 4-^lj 4 I"i a I Ljjijjl J^ j .CjI jL>-_aJI *l j| 

JlJjjjJI jliljj ^_ CjI aseULl ' flJuieja Ajj/ljjJ ^^a '^^ Jl2j2 jj_2JLI Ijub ^j^a ^j^i^aLiJI J L<aAll Lai 
Juu j - 4 j' "jViLLt-Uj 4jjJljJI CjI ^1 a i^aJI ' aJuieja j (jLaVI Sj j-^-l j 4_lsIjJLI Sj^>-I ^j a . >."" j .lJijU^slIIIj 
j p^-.-»-"tl '"'' aaia-La CilJ_a^=3ua (J^== (_yic- «4JL1I tJj-*-i "— 3j-«3 J^S < JLtaJI (jj^~* ' jj-u^L>JI J LaAll 4jj/IjJ 
4 ja I La 1 1 Jjt mi'iII i_3_ajJa J Jij mi i U i_3Jt-JI JjJSj LajLl*l>.I 3j-^ J ' " , --^~'"'^ J ^^>P^' CjI Jl>-j i^_ AjJsIjJJ 






^_ 4_uLlj^^=JI jjljjJI 4_i_uljjJ (_^a Laa. <i-;i^>- ' A-Sj1 i nil (J a i a a I J LjILa (j^Ol i aJl J La.flj| ,jj^~~ » ' J 
fft^a selJI aj^»-l J CjIjl>-jU <jl£=uls[£suX\ CjLJ^^=JJ (jylc i_3jjljJI -Lt-Ja I d-U^a!!! j Jj^jjJI CjIjl»-j 
I J_4> ^j-* OJ"' '■j^? 1 ^ ' 'J A^=LSejJI ALLaj j^*- ■ /jJ-I' AjJUj^^aJI jjljjJI Jtjjuso /<uj < I gJl aseJLaa 

4_2jjJa Tn-uisjj /<u-i liili Jl*j aj .L^al Jiir" i ill (JL=ta J ,d -^~" ' ' ' " ' - ' "" * ' ^^" l """ 4_i_uljjJ (_^a uaioA J uaAJI 

( _ T ic SjjJLI! J fft^-dJI •Lc.j-uj ,JjO i -HUH j^ujj 4 La i " ' ^ iillal x_d «Gj^>-l J P^~" '**■"'" ' " ' 1 1 1 U" a _LiJi_>o 
J Ji£j-l1II aj^i>.2 ajjJjJI j P^~" '~-"'" jJIJ-i 4_i_uljjJ (_^a uaa. jJi2 J •^■^tl IjuJ j^LlII «.j^>JI Lai .(J-JLejJI 
'».;*'•- N ^ty (jfl j»UaJJ eJjjJLl 4^}L\!I i <Ja-Lmx!l 4^}Li]l ; Lj-La VLaJtlml j!i^=^l 4_Jj_UI (_d-U^=a2j| 
. «L«jj->JII lJlu^slI] I a Jl>-j j 4 I ' a a * U i_d_u^=i2jl a Jl>- j t <\_t^=> LuiJ I eJij_i^=>l'J I a Jl^-j 
/_ La »" ^jjjLijJI £ys icjji^a «j^=JlII tfjub j-»-l ^r ^Aj_9' ' U J ' ^ * 4r «J*>"9-tl (j^LaTLL? A^LiisI J 

.py-aljjjjl diljallseja (J^= 
^JJ diLajJUm (j-uiaj Jl i_3Jl$j <Uj.LLre.a (—ijLso (_ylc (J o" £4^ Jl>^ ^ Lik - " Lr^" 3 -*^' O - ? 1 ^ ' 

J I i_ijLrtTJI dJufc p i •■ 2 *" d>J> £ ' d-i-i^=Li]| j Jjj-lL!I CjI Jl>-j A_ (^JVI p^~~ ■-»"" ' <l£LljjLi j j" ' "'J N t^- 1 lt-^< 

Jj^JiJ 4r p^—* - -"" 2j^>-l i alljeja a I J^r~ i nLi Jj^jjJI CjIJl>-j «.|jl (JjJUcjJ ^j— .^.-»^ (Jj^' O^? 1 ^ 

Jj^jjJI ajj-S (JjJLIiJ j ( _} r u-i5_ajJ I J^ a (_iJLLaJI aj-5j (—ijLso /«-Jjt (jr^- O^? 1 ^ ^^ (J <»" '"' j J ^£>rf-^' ^ ' "J 

t JaaJLjLa ) (Jj* i"i"ll i - ' Li la » a (JiT ' ""' ' ,^J ^ ' ^--UJ Juu («J .(3^-^'J' <4r- p^~~' "*■"'' 4-flllgeja JJiL-uj a\ Jljjt" i nLi 

.ajjjJI *l Jl (J-lLvj ^j^a Juu La-L2 4 '*—> *\ ) (_^ jJI j^ax I ( /_il 'j j^~* jLp ( (juj_ij/ (J Jula < 2jljj>- CjL>-jJ 

x_ijl (JLc. (J o" '"' ; J lJijj^=l1I| j Jj^jjJI jjIjJ ^_ i _ ' I -i La * I , I «.l Jl (JjJUtll (_^a ua-je^a (yjQjl «.j^>JI 

p^-« -»-"im j ajjtill jjIjJ (JjJUcjJ Q^a LaiejO a j3 (.LJqJI «.j^>JI Lai 4 aTiicd d)l a-La-La a I JlJt" i ul L^lS pjj (—ijLso 

j 4-t.a^v.l I lJijU^slIII a Jl>-j j o^~* ' ""' ' ^^^~* J ^O - '-'' ^*-M^' (_J-La <Ll!j.-LI,I l—ajj^ajJI j Jj^xlII aj^>-V 

■UjLaAIJL I cJi_u^=il1lJI ajL>-j 




*i*3* 



ujj^I S ^l,tl 



■cvinl[) lliiipillr].tvicill pilnill nnlollniiiiiir|Qll 



iu&JI a Jj jail A&JJ /i aS^ulII uUwUi 



^\ ^^Ul £jL* 



JjVi cMJi 



J >! 



^ ^r 



ooiill j iJUjjdUl 'iulijl ^ |4&uJI uUuLui 



jaaa.tJ 



: (jr lc SjJlSJI <-iLjjJ jj^-— j J <^>*tl I job J-i^-— _* LaJtlc 

I j** j L<a-Lg J^~- A a^laj '-''**"" J >_/ p^— -»",tl AUaJ j-Lallc (JLe i 9j-«lll O 

.aJjJULo 2jjI J jj p^— »*- ' .aLLa-) j y-j~( ii a ajjl J jj p^— ■*- i a I La * ] fy^J. > * i^aJI pu-uj-JI JljJljso O 

■ Lg-aljLJeTLi-ul JUta j ^Vl p ^— — ill ^ o-tajf I^_ ^>_jfi LHJ 1 Jjj-k t-JjJtita j^^il i_3jjtll! O 

% 100 4^b SjljL^J! ojufc (jL^i Ji c_JLLaJI J^J j| {UilUlflitflt&I^ 
A-tl^aJI ' ' ."l^-.tl j ^IijjJI i_i_ij_£=nj ^_ A-aJiir" mil (_yJVI p ^~~ LSellll CjLajla-La • 



SjIJLeJIuLxU*!* 

stjIjJU j cjLjjIj^>JI pic cjLlu/Lj/I • 

CjL-uLu9 • 



JjVl Juttl 



W 



) )T 



uluSyUI j dJJull 2l4iJi ^ |«&u)l uUwLwi 






j_L>JI ^_ (Jjj-sJI j-l<Tl! LoSj LiUj j i—aj-L^a-lJI jl Jj^xlII CjLajla-La 4 t i gj JjJiju ^J\ r-Qjao La ioLc. 
<L*_ioil ij_j».jL>JI *'_a*J! sj'j-^ ^*0"i ) <*_i^.jL>JI (_3_jjJiJI jjJlL) j-lslL) (_£jIj^>JI (Jj^jsJlS .«LLla^=iJ Jlj-U 
£_j_L*lll ljufc .(...i—ll^J^I 7tJ^ (Jaj>JI s-iLjj (Ss-Liis^l olj^Vl -1J-C ) 4_diJjJI t_3jjlaJI j| (..(j.na Atl 
LiUj Jjj^"-"'^ J ' ^ ' ''—'"' ^ jl Ju^jIlU (JLiil ' ^JjJ " * I j^ - *"'^ 4 a j U 1 1 I 4_*j_u ^_ J-t*3 4-t-lTl-l (jl (_cJVJ J^^kJI 

pj a ,^."tl i_3j)jJa ^_ Cj U-uu-aJU <- 'J - * - " ' "' ^l P^~~ ' "*" ' ,^ ^ ' < c_!_l==x1"J I j Ju^iTJI 4 a j la * a J a i*ii" jl lai 

.4_*_uJI IL. (. i milt I JjJmlll Cj Jljsoj SjajJaXI 



■(jr 1 



'.jihvjl I ^^^^— " J JJ)-pJI (JLa-d '£— (jyiVI /o^autjJI i_al Juki /ojfcl j^a 
tlajjl L_)VLal>.| J i^jJuJI J^JjJI (j-^J-2 j-a Jjirt'tb LiUjij JUjlII La^L-u ^^JLc XJa^UJLl - 



Zcj-uu ' ' La » i ia II t 4^i i nitl 4_)jJajJI (SjIj^kJI ia-jj) 4_JL>-ljJI p J q Lali? I i_3j)jJi (jylc 4_Li3L>m 

.(...,iv' 

i_3jjii jjL>>j J-lc jl JJl cjljLi! (JLuujJ jl L^Li •' : "' l-sLSjLi LiUj j cjI Jl^jJI 4-a}L" (jr Lc 4ikaL>J,l 

L^ajj j-a ( _JJL2_i ;j;JJI jjijI ( LoLu 3 j_l>J,I p^i <^"tl 

(J-Lt-tTuTiJ liUj j SJaLLaJI LiiL4= Jjl"' ^LlIL) j I fl-U^alll 4 ajajjf LajMJI £aLtaJI JJjla (_>ia^i- 
jj^~~ ■_' jl (— cjvj AJsLLaJI (jyic "LLkaLsJkl ajjj-Jaj (jj/L-io- 2 I j 2 ;^_ ^ ^ ;^| A^-, .^JLcu CjIjl»-jJI 
^pl jjs <J LI ^j-^j L<aj<JI ) s'^a^J' ' ^JJ^~ '" J JLJivuvLll (JL^a ^_ (j-^LaLaJI 4-lLoC ^_ jl > a" i uLi lj_iisL>- 
p-JLtj (Jjs «_uj SSLLaJI JMJlLjI J_uij3j .SSLLaJI JLTta IL. J>LJI Cjlj^ii (^Jx. St^al^-t I ^_ ^LsoJ 
j-a JLtJ j 4JL*jjj/ 4JJI 'LJSJj La-i3 1 3j LagJI j r.n-v. (jyic 4it>. j i_3|j_ij/^L! "J-J-ij LiUj j 1 kxL>Jl \_LLj^ 

: aLajVI ajj 1 11 ^_ (JL*3 (JLs i/oju 



- - "^. -.i^. 



^ U|^-*J ' V^: J^i 1 ' yj-^ J J 



■ Lilt-U tcJ I uaj, I j dil iniiijj.1 (jr Lc SJljLoILi J^ju Lc-a t 4JLa^>JI iA!b=aj 



JjVl JuiJI 



W 



) )T 



uluSyUI j dJJull 2l4iJi ^ (*£*!! I uUwLwi 



jaaa.tJ 



4-u.l! I (JLc <Uksl_>m ^jl (Jj IJl>- p-$-« (-ojjJI JuljJI j ( ,f J T ' "^ '?l5«Jl sjLaJ) ^jl i u iVI «Li^ (_pijL*jj 






$ 






:<\- ^ J^.i.tl 
Jjj/jJ.1 j (jjjL>JI (jruj^»- (j-a (j j^~>"j j : A^=L>JI 

Jj-ujJ J (..4jjlajj| <ajlj^>JI <^>-J-S) jl^— -ilt 4_iL>-ljJI ' ajjJaJI iL. j-iaTJIj jii>j '.jjjiLsJI O 
4_llLal jjj 3 j . ( J_i_ujJtl Jl (..A_i^=_uL^=_Lfl < <Ujlj_»- i 4 j 'j j ^— i ajLiil J^~~' ■"■ 4-) Otxllll 

Jj^jU! CjjJljso j ( LiLiL-o 3.}Jl>J,I i La ■ ■ ia II jJaiLtJ L^JjUL) J ^jjjLsJI ojLil pi i nla : ( J_i_u>Jj O 

7tJ\...*LCj i nil p^aLa. ( AJ^LsjJI p^=L». < ajlj^>JI ^jj «^=L»- :CjLj^=L>JI f-l_jj| jj^s J 
aILLs J q u,ij (^JlII jL^>JI J-g-t-c^ £(^JVI p ^ — ill IL. iajLJelx^J,! SSLLaJI 4j (jl«Jj '• AlLLsJI jJllo^o - 
/*jj (_y^= 1 1 4^-jJLI jL^j>JI J I L^iaj j (ajjJJI JlIc) p^— -t >JI jjjs aTh-lIXI ajl uiVI j '.'^~-~ (jr^ 1 p^~-~""'^ 
*j j-^l Jl ^t'linLl LuLlj^^aJI iiLLaJI -.p^ai^elll 2_ <La JLaeH-mX I SalUtl iiLal ,jj9 J p^— ^-"^ J-Jjlj 

7eJJ...LiLIjjjL T tjJI t Jajti^iU sl^jJI i (cJj£ 220 — izJ^JS 120) <-uL^^3 
Julj j I L-JL>- (JLc. p^~~ " >JI ajLi! «L>-jJ,l j' J7~" p I" i ii I p ^— > -»" 1 1 3 1 J I I ua >] ^^int j : 4_». aJll jL^>JI 
i^ujL>Jkl :cJJ !i i!LLal (j-£ J p ^— i ->" 1 1 4 Ij i nj (Ji^- j-<3LlL! I j* a J** I ajj j 4^LLaJI j J '^ 1 1 I ^j '.'^~'" 






7Ej| /, lljj j ^— ' J LjJ C JlJ_J_(J X-lLa <«.l^_(fc <(jl>.Luj 

i A-i^ksjJI ( 2jlj_>JI A^>-jJ lLUJ aJIusI ^j-a j ■=> La ■ i ia ) «Lt3 p ^~~ LaeHJI i >a I La I , I j-iATlU ^Jt ' aj ^a aJL I s • «" 1 , 1 
(Ji^-lj «.LXI ^j" i n a <«_j|jJU (juj_u/ (JjLta <«.l^jjl 2jLaJ i dia LaJI ^j" i u a i^yilLlJ^fl tiLaJLuaJI 

. 7eJJ...ijjIajJI ^J'jJ t <■ m 1-^2? I t^j-LJr i n'ltl ( Jj^xlII tL-ajj^alJI j Jj^jjJI (JL^ta 

t(j-Ll2jj^a (jr^- ' J * a '0~^ J 4-t.aTLTe.a (^j^sLulII <>Jufc (_t-Uj3 pJL) J 
< Aj>~ £u2js * ala. CJli p^~~ ' **- ' ^ " J 
( d 1^ a) 4_2JJLa 4 ala. dlli p ^— "- ■ <Lo^iala 



Open Loop Control System4^$iA« 4£b- jjf«&aj j»L£J >- T 

p^— Selll jlga- O^ l£^ p^— — "^ 4-iL^g, ^,1*1 j_uLj i_aj^=J,l j^peU AjjL^lII SJUti! (j-u-J pLLiill I jufc 2_ 

■j-pell A_JL>.| jJI i_3jjJaJI jjJu (jL^= 1 -1 j a 2 Jl»-jJI <Lu-u (jyic JJjJ ^? 
(jr Ll j_iij^a Jl>-jJ "^ <UVI ojufc £- • < -r*L£^ aJI inf (JLiluil aJL^Ls i>.jli!l 4_iL>JI jj p^~- *-" ?• Uall Jt"-i^-— J 
^2>C p^~~ »■»■"" jl^>J SjL^uJ (Jj-uj-1 (J-u-oJlJI j^ys^>- (Ji»-IJ (_>"L>- ^'-J- 1 2? 4JI (_^l .aJj i nt U (_)LuJI iaLLaj (_^Jua 

•Ui' "* " *>^ ?5^>f^' 0^3^' *'-6^- 1 ' ^ L -*- 1 *] ' ^ a j"'"' ^1 J (—iLllII <LaLLsj Julj (rr^*- J-a-*J' 

Closed Loop Control System Al£w "&?/}{&£} ^UaJ Y- T 

(^yic j_iiLj^a jjjG j-ireU A-uL^lII i_3jjjail jj^~~ '_' ' (iSJLLa) SJLA2JL I iiL>JI jj p'^— ' -»-"tl ^LLaJ i^_ 
2jlj_»- <L>-jj) j_l>JI (Ji>-lJ aj ^~» *- 1 1 j-ttlaJLI 4_uL^lII 4 »;LaJl ' jjLj-i p^~ , ~-"^' ji^>- (jl i_$l p^-"* aeltJl 4_J -i^* 



JjVl Juttl 



W 



) )T 



uluSyUI j dJJull 2l4iJi ^ |«&u)l uUwLwi 






jj^jj £_ ^LlILi j (J-«w(-!l <4- ' "^ 1 '^^ j a" i ii j i_oj^=lU (JjJLiiij jbL±a .<LsjJl!I ^j^o *_^.lj_JI *l_a*JI JlJ£. Lcj^isj^o 

J i^-Ai j p^-<-»"tl jL^>. (J^JlIi LiliJiIc (1 *l 1 •■ JJL^ta) <j-L*-a ^j" i n a Jl ajlj_>JI ^>-jJ ,j a fl **■ *"' (_y^>- <l3j_iJI 
J »^~ (j^Ii^- JljJl>- jj^a 5-Lajjzl ^_ <L3j_i]l ajlj_»- A^»-jJ IJljj ajjjJI lJlSjj Jlju . Jj^jjJI sjj-i ' * a j"" a dag. I uaJ I 
(Jjt i*ii" JjLti j_£jj>.| aj_a p^-»-»-"tl jL^>- (Ji^-JuJ LAJlIc < I 2 ■ i ma 4 Iaa ujqji J L^J r"j a i a a 4.q-l3 (_yict JJ 

4^21«j9 <l2JL>. ^ j p^— ■*- ' ». 1 k i (3^j (J-a-t-i ^-^sLuiuJl t_i_L==>JL! ,ji (Jj-2-> aJL>JI <>juk A- 

(l)jlla 

(Jl a t" i nLi I ^J 1 -^ <iB^_c ' 'i ' '^-— ■" A- p^~~'"-"'^ a Jiir" i ii ; 4_2JJLa 4 flla. ^_CJ p^— ■ -^ ■ ^Lku ^JA-U (1-1) J^-— ifoJI 

.JijLlII «.U,Li -Sjlj-a JiJ^p i—flJLa 

I 
I 



Controller 



^IkJI 



□ 



1/77! 






)U 



a 



'^^ 



> 4j>.jJI jl^?JI 



-f ' 



I ila 



^L 




\>WI 



"_^ 



4 <iU<i S^ji J ji ^1 p^-»-h" AUaj : (1-1) jj^~ i i"i 

.<L3j_iJI (Ji>-I J *'_aiJ' ^J'J^ ^*"J-i 0-"4!-^ ' ^-^~* j-^y-Il-i Ci-ii-a (^jljj>. < L<ajg t^jj/LsJI 

.(t^ii" i "j- ^) 'J'^> J>,, -'' *-*0-^ p^=L>- •.(Jjj^J.I 

p^~~ i-SelU (_^a-uai&X I r I ;j j ^~- 1 1 (Jjj-sjj) p^=L>JI jjjG CaI (J-"JJ ^tP^J-^^ 3 4^LLa :iSLLaJI jju^aja 

.((_>"L>JI ajLiij jjjGj 
.(^yjjiJaLiJLajj^^a (jr^^-' j»La-^a '•''-^J-^' jl(j">»tl 






. j>j u * La : p'~ i stLji I 4 L i nj 
.4-JL>-ljJI iajJiJI 2jlj^«- <^>-j-S :»j£=3j>A.\ j^ilXI 

JlJ_jjj : 4_ JLa-tJ I 

(Jjj/jJLI Jl SjLful fg la «" J j-<Jl1II I Jl£j ^3LjJ J •* j ^— » *- 1 1 j-LtTLaJU /JuLflJI jjJtlll 4_i_uL>JI j_i^LL*JI I a ."."^-." ♦♦♦ 
«L>-jJU jL$->JI (Jl 2jLil (J^uj_i Jjj-aJI CjjJl>- Jtlc j da ■ uaj\ <UaJil) ^jj/L>JI sjLful 4JjULa (_ylc £jJ^-> (J-a-t-LS 

.AjjJJI Jtlc I fl)j '.'^— "' (jr^ 1 4j9l_LaJI j.i^a J-**^ *•— -f^* - 

jLjj>JI Jl ( tcJ I i Laa » i a a *lj-4> (—t-ulJI t 4_ul_)j^^= tiJ^Li-ul) (Jjj-sjjJI <JjL-uj j_iC iSLIaJI <5Jl4i J*" ♦♦♦ 
< ->jL) «.La) ^ ^— i -*■" 1 1 4 I j i nj (JjjLtll 4ljt i*ii"< /yic (J-a-tJ vi-;p^ \7zl\..f_j\_jja ((Jjl^ai*- £ i_l!j^ta (.aLa-i^) «L>-jl,l 
t (j~LJr i n"< c Jj^jj) S ij I U 1 1 4_JLa-*JI J^*'** ' (_!Ll!L) j ( ^ " 'j j^~* jLu c Jj^jj x-jLa <(ji>.Lj/ «.La 

(JLj/jLi <>jjJlJ aj-2j i^J-Jl fft^al Sell SjLifuj /— LaJLJ^ CjJl>- (_£Jl!I JljJu>JI jjJlIII 4_i_uL>JI j_caLL*JI I a ."."^— ." ♦♦♦ 

tcJI... I i^-< ^ j ^<^-» -»-"tl 4 Li nj 4-a-La j-uATli «l>-jJLI jL^3tiI 2jLil 

4lji nj (JLc. Ij-Iaj (_^ jJI j-uATlII Jl*j JljJl>- ^j-* 3 0Jul£. /- j" *" 1 jjjjL>JI ^j^a JjlLa-U p^~~ '"*■"'" «Lu »£ jjl . U>-*-\l < j 

Block Diagram ^jdlaJI («u>j| - t 

j i f^ysV^- J_J-S I J * a >jLaJ£ J^— i I (^.i^sLLc 4^o^t/j ^j^a ,jj^~~ '"' ' p ^~~ '"*■" II AllaJ (j| Jl LajLuj Uj_ilul 
jl /_SajLLt<aJI rtv<-u>JI) ^a "i < 1 a i nj aJlJt" i u < j-uLlII CjljLil J i u 1 1 n" tiJJjL^= j jj-al_L«JI <jjub cJijUaj A^jjlJL 
Tt-uis^aill Ja-m-i^a p-*-"J (j^- «J L-lC _a-A_J ' ^J^* ' J ' aJi ' J-i-^ i-LxJ I ^j-u Cj b2^L«J I ^t> i iijJ I I Jl4> Tcjisjj . ( ■ Ia-Jaaeld| 

.A^=LSei!l j>UaJ IL. 4j>.jL>JI (<ULaJI J aJL>- I jJI (*ulSJI (>u 4^^L«JI j-uLj J 4JL>. 
J^o^a ((J ; tlaj i •■ a) ^jjoj-a J^~* '"' ^- p- 1 -"^ 1 J ' a '^ c)^ 3 '^-i-isLic »JlC (j-« j>J i ~~ , ~ ' /jSj JLLt^J I /«> i iijJI j 
(<ULaJI (_yic. ijjUsol i ) alLaJ, I «.ljj>-2l jl j La-utJI pjj ^jJtl^aJI (Ji»-I-} • ■"^— ) j i Jl>-Ij tj^xjh j Jl>-Ij ,Ji>.JtAJ 

j r-jj^>JI ajLiil o-^ 1 4Ja}L»JI Jj^idJI SJIj jjlj>o j a jj LLai, I ^j^^kJI 2jLi! (jyic. J <-^ ■»■"*< (^yl*- aJL>.IjJI 



JjVi cMJi 



J >! 



^ ^r 



ooiill j JJjytf • iulaji ^ (t&tUI uUuLui 



jaaa.tJ 



(2-DJgaJUI 



X(s) Jji-iBiJLa 



G(s) Ojj^iyi^ 



Y(s) E j>»Sjm 



^^oLulJI Jl>.V (^jJojus (S-i-uj : (2-1) J^- 1 "■ 



ajLful (jyic (JjJ 3j > / i^-tl jJI cLjtlll p j i uJI cL-p> jJ-al_L«JI Ju»-2 LlSjJlIi^ 1 oi uj (2-1) J^— > uoJI (j-^J 



Y(s) = X(s) G(s) 



(1) 



p-ij/jJI (_yic (Jj "•»■*■ 1 1 ^j^a ^j^— > i ' L$JL) (_yJVI p^~" LSeUll 4 -i Iaj| (J-LLaTiJ ^^J) i / .^. ]| p i ,ijj| aJL^Is J-loTij j 
CjljLfuj (jL)^j_u (_ r i n~>- j-uaLLtil itLoJLl j ' N ' * i^aJI (J-u^jjj liilj J p^-» "*■"" a Ua-Lj (J aL^aJI ■ La-i Laie HI I 
4 a ' a i j /— 1^3 II p*^-* sell] I ,aLLaj (_^a-il lqj. (_yic- *>*• (J^ 3 J-^^ <l3j-*-« j JljJljjo ^j^— » i ) <_dJjL^= p^-i-»-"ti 
ALksjJI ^j -"■'»-'* (j-« « J^J /— la-JaielLll p i iijJI j^-*^ p ^— » ■*■" 1 1 aLLsj <J-«i£. <l2j^Is 4_*_iLLo (J^uVI (j_« 4JL2 <LaLc. 

.j-4^3 l_L*JI oJlA CjWj Tj-i-u (jrLl Lo-La J .*_Jj_ojJI <LLaJL) i «-La-SeHl I j L<a-i£ ( AJjLoil j ua-i£ •(jr'k 



Comparing Element^LHl>uu£>- i 

*_a (Reference input) .u ; ,^ti ;ur. sj,Lc jiuj ^jj| j J^jjl SjLiJ AJjLla j uai*l\ \sa LLtJaj 

(jrGjLi^l (jru 3j^' >* ^JjLHI j uaig rjji^ o^ l5^ -(Feed back signal) LtAljJI 4jJl»i!I SjLil 

0>jIa-La i^_ (Jjj/jJ,!) p^~- SelJl jl^jj- AJjLai.1 j^^ J^U-l J .(3-1) J^— mJI i^- D^ J-* L*^= <JMJ3^='- )L i' 



JjVl Juttl 



W 



) )T 



LAx&Mj JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 






R( S ) oJLA\ Jja.J SjUj 
^'' all 2 Laj 




E(s) (i-il j=JVI) LkkJI SjUl 
► 



B(s) AaakJI Ajiiull SjUl 



SJjLaJU j ir-iif :(3-l) J^-— -^- 



E(s) = R(s) - B(s) 



'.^LlIL^a ?:JjJkJI ajLil JJuso 



(2) 



< LJ a-C i La j i a 1 1 iLaJiJ ^j^l ( Jl*_l!I) i—Slj^soVI ^JlA (_£l i i La >» 1 1 4-a-jJa AJjLSJ.1 j uajg /Tj[>>- ojLiiJ tl^-^ J 
i_3jj_u j .^'♦tl | jufc £_ (—S^o-iC (_£l tj\ <L~£>- (p-^=L>JI) 4JjLit,l juu^lc p j -i I aJ J jLll-U i|_ 4J2jJI «Lclj_a c_c--vj 
ajLil J (J_ji>.jJI ajLii] ^j^— 1 "' (jl AJjLail j L^a-lg ^_ daj~ i*iijj p^— ' SeliJl aLLu sl.il (_ylc ^il i n j-uG Jl i^-i|-> 

.2 Jl>._oJI ^j mLl (j^a 4_mL>JI 4_)Jl*jJ| 

Summing ElementjM*U I j*ai*Y- t 

ajLi^l poJ (_ 1 1 n~>- <*JL>-I jJI CjljLi^U (_g^-i->JI *_<wJI <i-uu±sj julqj&ljI] * LaiL I ua )1 ^ <i i .it j ^-Lia-reTiJI < L<ajg 

.(4-1) ,J^=lAII iL. LT^-* 3 J-* U^= 4jJL-u jl '"-''1^— ijp-J-a 



Xj 



x 2 




Y 



X, 



X, 



-H + 




Y 



X, 



X, 



*_L4J*jJi jul^£. :(4-l) J^— ■ ■"■ 



(3) 



.a Jl>._oJI (j-oHJ jj-a cX 4 -* - ^"' L - J ' J '-'-"1 L/^ 3 >j J *""""*"' (J I ^— La-^Tu I j iy> Ic £—. Ja^" i'iJ^ 



Y — yCj + .X.2 — -X.3 



JjVl Juttl 



W 



) )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 






Branch poi n tjj^i &2J r- t 

.(j\£.jj& J I C(s) ajLi^fl f-±J-£ \-&jlc <Iu <L~£>- ?-±J-£ XJa^JiJ /— La-ilaieaJl /<u-uj-JI lAjJ (0~ U J 1 ^ ifuJl 



C(s) t^ 2 ^ 



_qs}_ 



C(s) 

*_J^dJ S_LaJiJ :(5-l) J^— i *■ 

(2)Jl!U 



X, 



qi 



qiXi 



X 2 



q2 



q2X 2 




Y 



+ 



5(°C) 



^^JjLJjuaJI («jjjjJLI gj-U^J :(6-l) (J^aui 



L«_Lu I -i Jj" >->■ j JJljjo *»J X2 J X[ LJMj'-"'] ' j*" CjljLfu] Cj^Ij i>_L»a->.j /«jj t ,^j > I t^aJI «-u/j_JI Ijuii ^_ 
UJ U Cj^ijJI CjljLi^fl ^ru x_«u>JI (j^- 1 «ij (jr^*- J -(5 C) L^jJl»-j j I j" a j £ JjJljso aj JuiS AjJLUI ajLi^fl 
. C[2 J C[i JjjjxjJI (_;PJIj ,»ljiitL-ul /db LiUjJ i( C) 3jlj^>. <*-»-J-S «Jl»-j (J\ X2 J Xj (j-a <J^= (Jjjp>o 
• Q2X2 (—4 C[2 Jja^elll <UI-i (j-a £»-jL>JI ojLi^/l La-Lu C[iXi ^^ qi JjpelJI illj ,j-a 4j>-jL>JI SjLi^Mj 

: er JbJL^= Y luSl^dl £i>^1 SjLij j_u^3 liljjj 



Y = X iqi + X 2 q2-5 



. (^ «Jl>-^j Y 



JjVl Juttl 



■W 



' )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 



jfl«a.*-J 






X(s) J>-fl *» ji^l > 



Input 



Gi(s) fS*3B jW 
Controller 



G 2 (s) -u-Ji y(s) gj>M *»J^) 
Process Output* 



4j>.jlflja ajj| J ji p*"""" ***** . ^ftj > i.-»t| p.t^jJI :(7-l) J*-—- ui 



•.(_L I p*—' JjJ)>iJI 3jLij JJljso 



Y(s) = X(s)Gi(s)G 2 (s) 



(4) 



Gi(s) G 2 (s) 



'/—A JjoJtlll aJIj 



4_J| <UL_aC p^-"- ' a UaJU (_y-3jjL-u^3 ( <U - U J •(."'/ (J^ 
(—iLuJI kl\ t nf, (J 1 1" i"il 'Ulj^Jo A_ (JTliClI I j 3 a. j" a a <l2JL>. (_£J p*^— ■■-- ■ a I la * ) VllLa (S-u-u La ^_ LOjjl 

p_<-ujj| (jj***~* J LiUjJ p*~~- Sell I jl j - *- (jyic. j3|j 4_lq1>- AjJlJuJ -ij-»- J "^ 4JI (_£l p^-i-»*tl jl j-«-t SjLil 



Input 



Process 






Output 



(<LJT 3 II i ofi P """""*'**• ' ALksj) 4_».jjjLa Sjjljj (_JSjJiJj^3 (^-"J *(o-l) J*~* '"' 



JjVl Juttl 



W 



) )T 



uluSyUI j dJJull 2l4iJi ^ |«&u)l uUwLwi 



jdna.TJ 



pjj LiUjJ p^~~ LSelll jLg-»- (jy^C- J-^L^a J-<^^ ^J ?^_2>^' *J^-"1 *-SliXI ajjIjJI i^i P 1 ^ segJl ALLaJ £_ 

jl^>- aJlJi-"ii n t .ajjjJLJI Jilc j .4JjLaJ,l j Ltajg Jl 4 j -*-j 1 1 r-^^>J| ajLil (_ylc- (Jj i*a-5eJU Jtj^aj 4_LaiL) aJlJi-"i oJ 

■ 4.alt.a SjjIj (_£J p^— -^" aUqj ^Ljj (9-1) J^— ifgJI 



X(s) ajjVLJI 

Li %>i l ^ 1—ai 




Y(s) 

?T J^)^jl emboli 



B(s) AjiLkJl 4jiij]| SjUj ljJusW j.-iV. Y ( s ) 



4<iUU ojjIjJI (_gj ^^— »-»o a! t^it (^Jjli^a f«-<-uj J (9-1) J^-i mi 



L_ul >-*-<3 L^£- 



(j-a UJ^~~ '"'.' 4-fllii! 4_aL>J! (_£ j p ^3 -»" t 1 a I fcs '< t ^aj t ~ < — »■ 1 1 jojjjjJI jj| ib>-*..\l i j 

(S)X CU..MI ikii) ojL^il cb^l iM! " ^ 

(p^=UJI) ojUXIj.^r - Y 

E(s) (UaiJI SjLil) l^I^VI - r 



E(s) = X(s) - B(s) 



(5) 



, I La "- 1 1 ajLij J r-j)j^>JI ajLij ^A-> 4 i i gill I 4_LsLa 2l JjjjslIII 4.JI J 

Feed Forward Transfer Function (FFTF) 
Y(s) 

E(s) 

Y(s) = G 1 (s)G 2 (s)E(s) 



FFTF=G 1 (s)G 2 (s) 



(6) 

(7) 






Feed Back Transfer Function (FBTF) 

FBTF = H(s) = ^ (8) 

Y(s) V } 

B(s) 4-lAL?kJI 4jJlji1!I 2jLil 
B(s) = H(s)Y(s) (9) 

Y(s) £^1 SjLij - 1 
Closed Loop Transfer Function (CLTF) :IA£=±\ a2\.*X\ UL>A\ Jj^j 5JIj> ♦ 

tj—ILlIL^a Lkjtjju>ij (<ujj (J_^i>-jJI 2jLil j r-_jj^>JI SjLiiJ dru 4 < « nitl ^jk iSiiil 4_2JL>JI Jj^jso aJIj 

CLTF= Y(S ^ (10) 

X(s) 

: Cr JbJL^= (7) ibUJll ^-u^j (5) aJ^UII 4_ Lgi^j E(s) o^&^i 3 

Y(s) = [X(s)-B(s)]G 1 (s)G 2 (s) (11) 

-.^L La Ly l£. Ji>-iVi (9) SJjLlJlI 4- l^L^ub B(s) (jiaj^tii j 

Y(s) = [X(s)-Y(s)H(s)]G 1 (s)G 2 (s) 

t^LlIL^a 4-bLJll ojufc -»• j "■>" J-lUcTlII Julj 

Y(s) = X(s)[G, (s)G 2 (s)] - Y(s)[G, (s)G 2 (s)H(s)] 
X(s)[G 1 (s)G 2 (s)] = Y(s)[G 1 (s)G 2 (s)H(s) + l] 

ifjjL U-^= 4-lim 2jil jJI Jj^>o ill j J^^>>j J^~ ' <u i-dJjJ Lt-u j 

CLTF= "l(!) = g.WQ.W " (12) 

X(s) l + H(s)G 1 (s)G 2 (s) 

I "i'~ i^j-C. ' ^.i^-*" iaaia-i 1 (_J9j Jili^a ( <U - U J • (4) (JlILa 
»Uij jjf jj| LJj_J,j j .Jlj_j_u i aJ a 4 U , „lj < ' ^*^ ' — * *\>^ ' "ll'~~~'~ <Laa.Ia.La ujijjl (1) (JLliil <4- 

t^LlIL^a iaaJa-U I oJl-J ^aj t ; ,^.tl -(uj/jJI .4 ali a 4JiL>. JjJSj J*"i ifuj 4 aj la * 1 , 1 o'jJt, '£— aJlJt" uA\ p^~~ ' *-"'^ 



JjVl Juttl 



W 



) )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 






jjliJI Jjijll 

ejl jail <?.jJ) 



CljUltii ya jojI 




_ilj=JVI 



al 01 ^l'l ,-i 



JjUll cUI 




Sjl j=JI <>jJ) 



4;qUll Ajixill SjLil 



— ; — n 

I 



aJlLLo 4_5JL>- (_^j P^~* ~- ■ a I la * ) ^^^jjtli-is «-u/jJ (JlILa I (10-1) y j^— i •"■ 



X(s) 



Gi(s) 



G 2 (s) 



Y(s) 



(1) Ul 



,Lil 



(f- 11-1) J^J, 



X(s) 



Gi(s) 



G 2 (s) 



Y(s) 




B(s) 



( M - 11-1) J^S, 



X, 



X, 



qi 



qi 






Y 



( r 11-1) J^i 



JjVi cMJi 



J >! 



^ ^r 



ooiill j JJjytf • iulaji ^ (t&tUI uUuLui 



jaaa.tJ 



X(s) 



^ » 


Gi(s) 




G 2 (s) 


Y(s) 


►> 





















(J- 11-1) J^i 



X(s) 




Gi(s) 



G 2 (s) 



Y(s) 



K(s) 



U" 11-1) J^aA 

(2) UUI 

x_jjjj] 4_»-j)j_<i_i -Sjjj-a j-Je_ii,l .(^Spllt UllltJ 4_L^uLLa LJtJj^aJ «Jl>-j 4 La i ul aj I ^'-^ 4 ^Jj^~~' n (J-^J^ <UlLJ9 
4_ul^IjJI SjIj^kJI 4-»-j.} .CjLL-uj^p 4Ja i ul aj <13jJlJI Sjlj_»- Aj>-jJ £_ p^~- SelLJl /<uj .£3jJ<JI <Ji».l.} Ji^jLjJI s-I^J! 
- 1 La * ] fj^Ji > * i*aJI /<u-ujJl JljJljso i >j I La I , I .(<UjIjj>- 4_>.jJ>j_«) ^j-uL>- 4 La ■ ul aj I j ■ uLuS fi-O A^jJlII <_}i»-l-} ; I J j U 

a jj ^— > JUL I a Jl>-jJj p^~~ » ~»" '' 

(1) ilL-XI J^ 

Y(s) = X(s)G 1 (s)G 2 (s) :(l) 

Y(s) = G 1 (s)G 2 (s)[X(s)-B(s)] :(^) 

Y = (q 1 X 1 +q 2 X 2 -G 1 ^ 2 :(^) 
G l( s)G 2 (s) 
l + G 1 (s)G 2 (s) 
G l( s)G 2 (s) 
l + K(s)G 1 (s)G 2 (s) 



JjVi cMJi 



J >! 



^ ^r 



ooiill j iJUjjdUl 'iulijl ^ |4&uJI uUuLui 



jaaa.tJ 



(2) aui j». 

2jlj^>. <L>.jjJ Liaj ,UA 1 ,;-,tl i_aL5jJ j Jjt mi" £_ p ^— -»"j Sj^a^aJJtl 2jl».jU a. j < nitLi p^~~ • -►"^ aL^iJ 

p^-»-»-"n iLksj i U i .>.n 4 La 2 * ) L^jjjLiLa (_>^2 ^jj/LsJI ^j^a <L>-jL>JI sjLfu^l (Jj^jso (_o.j lIUJJ .2jlj^>JI 4-»-j-S 
ja^ajul p^~~ LSeUll * I la 1 1 ^^J) > ' i^aJI p i iijJI Jtjjuso ^j^— » i ) tilljJ 4 Sli a sj-j'-S jj t _pajJiJI IJl-J aJlJt" i u-ll 










AjL»»JI 






^j^iijy .... 






(12-1) J*^ 

ControllersuUSsbUi^iJi- o 

ajLil jl) 4_uL^lII r-j)j^>JI 3jLil <UjlJLa (_& AJjUitl j ■-^•'^ 4 "^-~J (jl A-Sjl i nil ajJLiJI ^_ Lblj 

jL^»- I U -L 1 1 jj i_a|j^>j^| ^ <i i nj (j-ujLfu^l tj-u 3j^' (Jaj uaJI 4laJiJ) (Jji>-jJI sjLfuL) ( 4-uiL>J I AjJlslIJI 

CjI Jl>-2 «L>-jJU jl^>JI (_yic ' t aJLLaJLI j_uQ]L) aj-Sj j AJjLail j L<aig ^j^a <L»-jL>JI sjLi^M p I" i u < p ^— i ■*■" 1 1 

TcJL.^yluoLflTiJI p^~~ ■ Sellll J piLxJ! p^~" »•»■"" 4 ( _ r La L^=il'J I p^~~ LSellJl tj.ii nLuJI 

Two Position control ON-OFF ^ijjinS^I >- o 

4.a_iS ji ON j^ 1^3 4-a->S : t j^-<-'-^3- d J^>-l ^4- ?T jt^* 1 -! ' jj^~-J p^-— --"^ Cjlj3La ^j^a pjiJI Ijub i^_ 

■ I o(j in j-^-\ f-^3 L$' ^ Q-"^ J t OFF ^jjuus 
y* aJLa jl ON J al^aJLj La-jTi^-a Qa^aJ (j| LoLa ^ i u-i ViLLt-aj^^a aL«j-i3 «L>-ji,l jL^>JI (jL^= lij M^<-<1^ 

^LJjJ .OFF Jj;,y,n >L^^ j! ON M^^o ^3^ u^ L»^ ^L>>^= ^-^ o^= ul j -OFF J^L^=JL 



JjVl Juttl 



W 



) )T 



uluSyUI j dJJull 2l4iJi ^ |«&u)l uUwLwi 






(T°C) 






iliiVI 4-Ia j 



4-ua 



ja t^lci aSaal l 3 Laj 




A^ua Jal 



r _^=u>JLI joiiai ^jJI ^^i^U! :(13-1) J^=ui 

: ijJLlII (<ul2J! JtJjtJso ^j*— i 1 ' (^jj-djjl ^^ylre-LU ^j^a 
jl j*^-" (JJ »jLjij (J-^J- 1 p^~~*' JtJI (J-t-rxJ (_£JJI aj ^— i *- \ I j_l*jJJ <^_ j-LtTiJI jljJLo jjfc :a^=L>J1 CjjLdJ ♦»♦ 

'.(^ Lv^= JJlj>o j i ^.jlUtl ^xitlll <— i|jL>.V «iLv^XI 

£3j* ,.,,,,^ (ON-OFF) jl (OFF-ON) lJjLSjVI U^ j Jji.V.tl Ua2J ^ j^ill = ^=UJ! ojLi: 

4-<».l3 (JSl — 4-<vl3 (JLc.1 = C*~~^ ' >"l CjjLoj jl ^uajJI l ttlsegJI L-2utjLa + p^~*' >"1 CjjLoj = Jjt iVitl CjjLoj 
4-q-l3 .Sj_iIjLls f\ i —~ il >Jl j , "' 1 " Jl*j A^i==L>J.I ^.JllII (_ylc 1^-ku i_CJJI I LiAlaJl j <»"tl jjj, :.Axjj| ' fllseHJI ♦$♦ 
j-iaTlU ^_ /-LlAjI j 'J*" 1 " CJI Jl>-J j p^~~ '•*■"" j uQl 4-1 La- " i .t^l-J e Jl>-_jJI <Lc.j_i_u (_£JuO (J J « uajo (_yi_aj_JI I itlselJl 

• £)-<JU <?Lx-)l ^j ..^-i » I LiUjlJ Aj ^— I *- I I 

^L«_l3 i La i -j" a (jr^J ' I S ' i •■ a I ^jlg p*^-* •*■"'" jL^->- J-iJutJ aTu ^jil 4^_l^JI ^jti :(^jj,l) Ja I uaJl 4 LaAi ♦{♦ 

.(-sLoj^I j JJuill! 
OFF + ON 

.Aj^=iJ>J,l j-Jtlll L^LuaJ 4j4j2 (_, i^i^l (^yjb : 4-*Jj9 (_yic-1 ♦♦♦ 



JjVi cMJi 



J >! 



^ ^r 



ooiill j iJUjjdUl 'iulijl ^ |4&uJI uUuLui 



jaaa.tJ 



da j 1 2a II 4_LaJiJ — p^-i -»-"itl ilaJii = i_slj^>j^?l 
.p^=L>JI 4_l>-jj {j£. <L>JI_LJI ( 4Jaj>J (^1 £_) ^j^— "-t I j JlLqU S-lS-lL>JI <Lt_ujJI (jj -4> : A^audiJl itaJoJ ♦$♦ 

pj^^^ti jj«~ti j Control Energy (CE) p^^ -.tl 4ILU L^ 4-j-j*-"^ l£j 4.""?N cr* :4_u*Lcuj»JI <♦ 

.Controlled Variable (CV) 
ACV 



ACE 



4 1 1 11 



L^»JI 



(5)Jll a 

( _ r LajJI i_flJUtlII .((^^L«-II Jj^-uJI ia^C. ^j" 1 11 a (jyic) 4 C Jtl£. J 1 «a aj JO C Jtl£. (Jj-ajJ 4_lIj_Lo 4j>-^Ij 
.«L) 4_i^5L>Jl (<M-OJI (J^ 3 JtJju>iJ *-« AJ ^~~* **- ' ' J ' *"' 1 ' ' (jr 1 -"^ ' (jy-'-^e-'-U p i njl .1 L < s j JuL) 

• » ^ 
,Ji«-lj SjIj^kJI Aj>.jJ j_4> a,j^=ju»J,l j._l<TlU J (^^dhP ^jU^) (jr-il> Aj^itaJLl 4_JUjlI| JliLl,! Ijuk iL. 

jj^-— j tilljj <(_^jL«JI jj^jUI ^j-^- (J^'-i 2jlj^>JI aj>.jj fLijjl jtJ£. (<uj ^^dhf^' «jj j (J^i-iiij^c.i^MiLlI 

t^LlIL^s a j ^—i *«. 1 1 j-L tl » vU (jy Laj_JI (jy Ire_m 



(T°C) 



9°C 

8°C 



ti«,>>t | 4 lift* 

(6°Q 

4°C 
3°C 




<Jj_U l>.^\h Ji>b Jj)_u 4_lLjjl) (j^ajJI (jrlstiU :(14-1) J^-T.u^jlt 

: 4_JL'JI (<u-2i< JlJJu><j ■» jlV, . ,, i 4J| i nt, I (_^a ) ^y3 
O C tjJjJLiluJI 4_LaJL) 

4 °C r^LiVI il^ - 
1 °C t^jJI (Jd^UI - 






: JljJu>o ^j^— » i ' L2jLcu Li>j^=j pj (_jj-l' tj-ulj-2.il (Jl o t"n iiu j 

6oc = 4 + 8 = 0FF ± 0N _ 

2 2 

4 °C = OFF - ON :^=UJI ojLi3 - 
6 °C = 1x2 + 4 :J,;,Vitl ojLi3 - 

3°C = 1 -4:i^jSJST - 



(Jj^ i n"t ilsai ual] <LJ_}L*-a aJ I" i uJ ^Jl CjI Jl>-jJI A_ jJAjlus ^J I (_£J p *^- i -»" U j u ^— » 1 1 CjjLtltl * Jiir" i u ) 
x_a Jj^ljjj ^i i n < p ^— > -»" ' aLuLI! (j_a ^j^— > i ' V jj^-*-»-^J-I' J^ p^-<-»-"n ALksj .jj^"' (Jl isLiiJ ./<u_j-£jJ! *JlJ 
.(^-sL>-J-> "^ JJ i (j-«) Lu-i-uJ j-«j^= p^^*-~ CjjLaj ly La »j 4JLa I a-t^aJLl j_u»JI (Ji>-lj (J-*^tlt i|_jJaJ I jjJljJ I 
4-».jJ ' 1 1 LajJ (jjJI c^Lu^alm j Jj^-uJI (JL%^ £— 4^sL>JI '"'I ^j i tVill ^j^» ' i. i 1 1 1 Li J V ljuk pi=jL>JI CjjLdJ 
-iljJU J AJjjVI (jjlita jl AjJI t-i!j-<-l (_Ji>-'j 3jIjj>- A-»-jJ 4r p ^~~* "-"' * I ) ijj-iiJ' \j-^ A ^ <U->U «Li-i1u 2jIjj>- 
.^j-LtiisjJI (_£J p^— '--"^ ALkaj a I JlJt" i nl ^j^— » i ' V CjLajjjajJI aJJt iy^ .(■■■AJ^pti.l A-l^jJ^jjJI 
(J-tiSUll (j^a ^j^— > i ' (_£Jl!I j-aV I 4_) La- " i nzl (j-«j 4r- (J^*"tL) (j-LtiisjJ I (_£J p^— ' -»■" tl aLlu s-l.il £j\ i n*>. 1 ^j^— i ) 
.Cjj^jJLI (j^-*-^J-Il J^ p^=L5tlII aLLs.) (J^sjJlII I Jl-J 4-ajLa-"i i all Jjj-laJI Lr^> (j-* 3 J .p^=L>JI CjjLdJ ^j^o 

CjjJSjII (j\juusjl\ jj p^aj*2j| ♦♦♦ 

jj p*^-* *»■"'" ALkU ^_ A-lLa-"i i n^l j_t>-G jljJLo ( _jia T tAiejJ p^~~ ■ ■»■"" J-<3Lj ^^^3 fj-tll IjLdi aJlJt" i u \ 
- ' ' "' J "^-* " ' aliellll (_^i x_iisjJI (j^l-ij CjjLaj ^j^o (Jjuu <^^>- -(Jj* '""it I CjjLaj .J'"^^**' ' (_ 3 -t'-^t'- 1 J (j-LtxijJI 

4JLl2lLi 
2jl^>JI 4^»-j-S jj-uL>- j I_jj>iJ ^j-tij-is ■ ll 'j J^~~' (jLsejjj x_iis^J £ yilua JiJ_>-<3 »J_J^ aI jL^tHu/Ll ( Jj_j_l1II 4-J -i^* (_y^3 
1 ^<aj" _U.t-£i . u^a Ui-1 , >. 1 1 <_a£jj S^ILS A_ J t" i*ii \ i«Lw_l>«J tjLJr 1 ntl ljuk (J^u^sjj puJ j . J^jJ.1 j_L>JI Ji>-lj 
ajlj^*. 4^»-jJ (jl j-<i»- ^1 I Jl4i p-AxLua ^jjjLxJLt ^j^i^o^UI *I_^(JI (j^-sr ' ""' » Ly^H>4^ =L t' (jLJr i "tl IJuJ Ja^ I iJaJI 
iLaJiJ f-^Li ,Jj1 JjjjiJI IL. IJlj^ .UA1 ,>,!! p^—^1 jl j-s-t ajLil J^yj^ '"■♦^"jl Ji^ t jl^— iajJiJI ,Ji«-lj *I_^JI 
j r -1 1) (j* 1^—- igJI i^_ l^-^ J-* t -i^-— p^=L>JI CjjLaj j I JlLo jj^a (JISj i_5 JJI j-a^l .4_uj/Lij/ 2 1 (J-ii Mi'tl 



JjVl Juttl 



W 



) )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 






^a < n< LiUjJ p^-— I >J| CjjLsj i j r A ^j>> . ,W,U i i Ui- 1 ,>,n jjt i"i" 1 /!-»■/■■ _ls ^jj; - ^-— ' i a 7i \j U I 1 oj^j .(<— 1~ — 1 1 




JaC I uaJl (J-4C (JjLasJuJ jjLJejjJI ^JjLusjj iSj^ls '.(l - 15-1) j^- i ui 



(T°C) 



Jjt nnll SJakJ l_-.-_ 






i—iliiVI 3Ja 3-j — 



dljJ3jJ,l (j-*-*- 1 ^ 3 ^' l£-* (0^t*^1I aUq.21 a j ^-i -k X I j-L tT Lq- U < _ 7 l/0jj| fj 'i-r UI :(<-;-l _ 15-1) J^— i ui 
CjI^HS (JLc dag, I 1 2a II Jjt i*ii" «_U aJ^-"i i u > Cjjj2jJU (j-Lt-iJ? jJ I jj p ^- »-»■"" ^j-« J^*-' f"J-> tijGjfc J 
.((J^^-i 3—2) aj-tjuaS 4-ilaj ap£ Juu VI J-4-*J V ^rP" .UA I ,>,!! J j j .Vt IL. p ^-— — "^ p^J CjVL>JI ojufc «L- 

Proportional Controller ^uxLuJI («&uJI Y — 5 




j.JtlU.1 <^_ (i_alj^>j zl) 3 flxalaJl Cj I^-lslLjJJ A-iLa-"ii ul p^~~ «-SeoJl 3 1 _i 1 «-lo j-a j-<-iIa ^i i nLuJI p^~~ '"-"' II 4r 



aj^3L>Jtl j '»" 1 ,1 4r- •— Sl>»^VI *-« i. 1 1 iiLuj j I J ii <] \ p ^~~ LSegJI 4 Iji nj «La_L3 j-l^Tlj 



'<*-> 



^>4I 



jg^jj ^,1^ (Proportional Controller) Cr ^ u Ln!l p^=UJI J^ju p^-^--ti ialajf ^ p^UI Ijla 4- 

4UkaL>Jkl ^j^a (j-^auo-i (^JlII j-a^(l <— -taJLLaJt, I j-uGJI 4_Ll>- 4_ CjJl^kj j 4j*.jJtl jL^>JI LgJu-uJ (jyl*- Uaj^J I SjGil 



JjVl Juttl 
(,JVI|«&u1I£iLm 



W 



) )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 






Lalj^sol (J-iyLrvJ 2 (_pJt . " 1 1 't . i U" 1 1 £_ p.^-.-»",tl -jjz pj-L!l IJut> aJlJt" i uJ j .<Luu 4_ulu , U , < ^ 1 1 4 U ^ i (JLc 
(—ijl^cjJI Cj 1^-Llre.a i^jLJVI Qjlita i 4^.ul i »■>!! 4_ijJ^(I (jjLjta cajJI i_dj-b) i La ' t^aJl <LLaiLi ^jc 'J "^-* 
t_gjl i n" ajlj^>JI (j_a ■ d j-i^~~' ' -^)-fXi jl ' ^'^^~' j-»-><il -}1Jl^J (_yic ^i i iiLuJI p^— '--"ll (J-fl-*-J J . ( 7tJ]...4_L^jJLaJI 

i 'j-t^aj ^ii »1_l1!I p ^— i -»" 1 1 aoJLi *^- T p»- .(.j 1 ""^ p^~* ~*- ' j» I la * 1 LtaaJijijLa 1 qi nj (j\-l± (l~ 16-] )J^~~* '"'" 

I Jl4> L> ajl.^-^. ^ j .(Proportional gain) Cr u^LnJI v ...^ti Cr< _ cu j Kp c^lii jl j^u E IU-lii SjLi! 

JJ (_5JiJj jJs LiUj j| j-ui .E UaJJI <La_j!9 J2j < p^— — "II <_i ui^3 4-a.iJa Cjjlj I -i 1 ^— ■ 4Jt p^— — "II (j-a fo-LlI 
<La_i2J 4_uj/l_m 3 a-taJI jLll>-I c_l--vj lLUJJ a UaJu I j'j flU-i ■■! aJlC jl r-_jj^>JI ajLij ^_ »j . .^-» CjljJjJi CjjJl>- 

.Kp ^^LHJl y-^'l 



R(t) 



i La 'I S J £1 




M(t) 




jrjiJI 


X\ E(t) \ 


Kp 


»Aa.jJI 

Plant 


C(t) 


-V 




* 




B(t) = C(t) 

* 






' 



L_oLi_ol /_ 1 1 uLlUI p =3 aej V I J-4-£. jl ljufc m^o tc 



(-ii iiLu p^— ■*- ' ■> I La * I (V3ji > * i*aJI p-ujjJI : ( I - 16-1) J^— ■ ■"■ 

iLilll p ^— --"-ill 4 j initLi ?:jjJk]I j Jji«.jJI (^jLiil ((-j - 16-1) J^ 1 — i^JI dr^ j 



iLiJ 4-a-jS jLa . E(t) — a i_£jL_uj ( i La >» 1 1 ejLi! u-&j ) p ^-— --" 1 1 (J_9^>--i 8jLiJ 

JajJ J .aKp ;_£l fl i Lajjl 4-c-lS J Kp p ^— i ->" 1 1 • ■ ' ■•^— » i_!j_iis 

.(Amplifier) jj^^s j^ 



E(t) 



I 



i> 



3 




I *"' p^~"- ' AllaJU "TJ)J >JlJ Jj^ ' 1 1 1 _ / "j ''•'I ■' > - 16-1) J^-* 



JjVl Juttl 



W 



) )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 






4_La£L>iil pjj "-^--i^ <J-*>*' f-* crt"*"" P^~* ~- ' f* Hall /^jijJkJI sjLiiJ 4-<vl3 j-tiu cA^-> V/T~ 16-1) J 1 '— ■ ifgJI 

Auli 4_ulu i La i i ia ] I -' t-> si i (JLc 



»J^-»'I Jjiioll 







j-i i iiLu p*— ■ -- ■ .aLLaj 7TJ^><-I ^^J-ajJ! ^ylrtll.1 '•(?T - 16-1) J^— ■ ■"■ 

,j-ii iiLuJI p^~ LSeltJI ft I La * ) 4_lLiaJI pi *j . t-"tl jiuj tJA-U <Li]LlJI 4_LLa2l 



*Lx<i <Uo,lr (_JjL>iJ julseji (—daa^aJ :(6) (Jl!u9 

lJiLo 4 t i ii p j La *"' pjj vl~L>- i-J i iiLu p^— ■*- ■ a. I l^ii aJlJi-" i ii t LiUjJ . 4_L<vLtJ I i ijLstliJI X-ilTu 4j3.} (-r^ 1 3jl^->JI 4r 

LuvjjJlJ a I ^ uaJl (jic jl TtlS « ^'-^"" " ' (_)^L>- f j-> (j-« (JLlj^a (jJj^tAJ - i j[> a (jr*^" jkLna 4 La i ulaj i/lir i n"tl 

.(17-1) J^ loJI (^ic JufcLL-a jjk Lt£= 






r- 









M^a in"i 



t LlS-a 




^ 



uSteJI 



t fljS^ll ijja oil 



JjVl Juttl 



W 



) )T 



uluSyUI j dJJull 2l4aJi ^ |«&u)l uUwLwi 



jdna.TJ 



A 

inno/ f A 


B 


00% 




\ E F 


sn% 




\C B 


/ 
















(T°C) 
4-aja Jal . 


B 


_ . .._ ■ 


■5 











>• 



T i> jtl 



sillui (_yg.tr j-£LJe^a i—iiaa^xil ^yXJj/Lo f*^~ >'*'" j»Ua_> ( _ y LajJI ^^ylseJLll '•(<- r i~ 17-1) (Ji 



(j_a j-uLL) J j-LLTe.t.1 (Ji>-I -1 ajlj^>JI 4_»-j.l j_<ju *_a Ij 1 1 uLlj (_>J>-> ' *"' *H' U^ - " (J ^ L *- a J-*-*-*- 1 J"!! I J-A ^- 

fLajj^l 4- ^^ iSjJtJI JiJ-i *ljfJI »j'j^- ^.J- 5 J J*L^=JLj rjli-o ^1 <i i^itl AB 
j (_/LJr 1 1 "it I I dJ a 4_*_i-u (jJaAseJu^ O-iL) (Jjulaj (jli-tl ^- t i-* £ - 4r <*' ^ "" l-Lu Jj ^ La-S-lJt J_Lc 

.C 4 Viiit JJ J-i^iJ J^ 3 *- lP 3 ' ^fc»* ' 4r ? '^t^' 'jth 3 *" ^J-J- 5 ' lJl P Cr^^^ 1 
(_pal ajol Ijufc i jx. a-'lxj j *_iisjJI ljufc _lLc J tv i j a La-LaJ I a^~ <j ->- < V^y.'i (_ <> t-> Sill j_Lc 
IL. *1 -i LaJI IJljJ t-!-J3- ^jVl Ju»JI jyl J D 4_LaJiJ JJ J-LaJ (j\ JJ £3jJl!I Ji-lj *I_^JI ^jb- 3 *" ^-J- 5 
(Ji»-I-} *t%Jt ^J -3 *" ^"J- 5 P^j' <j^i l^J^ ^ _<1 - 4 D^ 6 ' ""'^ ' ^ a i*-u< jljjJla C^jLj (Jjjlaj TtlaJI 4gJ »g 

.F ikiitl JJ E ilaiill <>a ^SjJlJI 
.(j-Lsj-isjJI (_£J p^-**-"" ■> I La * ' (jjjJS La I jj \j.lx.u^ fyS-U p^~~ " "-" CjjLij 



JjVl Juttl 



W 



) )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 






^bj^^a ^^jjjilJj p^-> Vi -Llaj :(7) Jlila 

.(18-1) J^-,,t,tl 'I-Cj^^a U^= ^UJI ^a 

Ri R 2 

> 




1 a - a 






^\^j.^=s tjr uj/L<j p^- l>u aUoJ :(1o-1) J^— i *■ 

■ /-,i niLu J*—- 1 ■"■' i aa^aJll J-l>JI «jIjj>- A^»-jJ 
(>a J^a 4- cr^^ 1 JW^'j^lP^ j .R 2 J Ri CjLajLU.1 4-J^I ^/''.'J^' 1 J 1 :"'" 4-J^^^ 

4- 1 j j i m a 4 Ac Cti*i]\ fljj-JI LdjjBjj j JojusjIII oUol 4- ^j-^l Ai- 4 ^- J3^ La j if .W2 jl Wi l<Jj^>J,I 

4_4.l3 j-tATiJ LlUjJ 3 ~-.f l '^~~' J ■ K-2 J K-l (j-CLajLail (JLc. IjJa (_£Jl!I j-lATl! I 4jjLtl K4 J K_3 CjLajLSJ,! j-t*3 
AjljjVI <UjLij^^=JI CjLojL5J,I 4_Lt.fJ?j jjj^""" LaJtl£. ^jl^J^I X-l&J (J! (jljj^l ^Mjj -^J-*- 1 j l£j-^' *>* J^t!^' 






R4 + K_2 — K-3 + Ri 

Jjj-2 (JjjLlLo j^Jlj^ (jjjL>JI <i-LL<aJ (Ji»-I J jLi-JI - i ^ LJl ^ ' ^^~~'^ j-cvJI (Ji-1.5 ajlj^>JI <L>-j.} f LflJjl JlIc ♦$► 

C 1 >C 2 ^I 1 >I 2 ^R 1 <R 2 

(^JlI! j-aafl (1) oUo^l 4- JJ-^ ^J-^' CjLala J^JJ J jLl-u-JI fj \ (jljjVI l£^jj i_3j_3e_b lLUJJ L*jj j 
: aJjulXI (J L^aj>i ' LaJtJ£. JljJl>- ^^ys (jljjizl CjJljso Jis* R4 4 *jl all j-iLt-aJ j R3 LajLSil jjj^=lJ ^- lmihI 

R4 + R2 = R3 "H Rj 

.i_*Jj^>Jkl ' **j"'J L^-Lic- 

(jjjLuia idj-seTLifl jjjjLsJI 4JLu<aJ <Ji»-l-} jL*-I' ,_;" -1 ^~* * ' ■ a-t^aJLl j_L>JI (Ji>-I J ajlj^>JI i^-jJ (_pal fl^JI JlIc ♦$► 
j ;^~*l L2 ' * . 4r ., 1 ujJal *« a (JLrta OJire_L2 .R2 j uLuaJ j R) j 'J*^"" 1 " 4r- 1 j j "i a (j-La_iJl Jl J (j ■> 1 1 jjj-^ 

.Cl lJiUI 4. <LLa 

^yjliill oL>JVI 4- -i>aj«JI jjJ^ W2 ti!j^>J,l oLlU Jjj-sjj L,L,LL.u.a <>-«_JI Jl (jljjV! l£^Ljj c±!jj»2j Ltjiic. 

.udj^sJkl lJiSjjj j JljJl>- jj^a (jl^jVI Cj Jljso (J-l>- IV4 v-iLuaJ j R3 j 'J^~'"' 1 iwna (2) 
jl tlZlS 4- '- ' J ' "J 4-JLa i R4 j R3 4_uLij^^=lJI CjLajLiiU j_uJu Jl iaLisI <tiJj^>Jkl -Sj-a-C (j'jJ^ <j' J Laic 

.(-iji-J vLa) p^~* SelLl I 4 I j 1 ua yULjil £—. I 1 11 n a a\-hj^> Jj-Lc 



JjVl Juttl 
(,JVI|«&u1I£iLm 



W 



) )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 



jdna.TJ 



(4-iuui /-Li iiLll!) p*~— -»-"'" :(o) JllLa 
J I «.La) ^jIj^kJI (Ji>-I J (JjI i nil ^j" i n a ^_ p' : ~— Lgeoll aJlJt" i u ) pjLt p ^— i >< ■ ALksJ (^rU-l ( 19-1 ) J^— i ■"■" 
TtlaJI x-usjji oLsol ^_ La] j ,_Li2JI *-usjja oLsol ^_ La] «L>._aJ,l jl g->Jl udj^ejj p ^~~ *' "*- II j uLLi^ .(j>J>JJ x-jLa 
j 4_»-jL>JI oLJj 4_La^= (3^ J 1 j i i iiLu j-tATu j ^jIj^kJI ^_ *LXI i£j" i ii a jjfc pj^~~ ' "-^ , I j-iATlU a I a Lai) 4 1 1 nitu 

.(jLl!IjJ,I (jLjJbeJm ciUj <j-uj I -i^-— a! -i t^aJI tcJ±3 4 j i n't 



JiLJl 



jljaJI Jib" 




( jl Jill ^j frUJl (^J$**«) 

100% c^ 
100% jk-> 




(>jii 



^Lc <^Lu p^-.^i ^Uai :(19-1) J^=u 



JjVl Juttl 



W 



) )T 



uluSyUI j dJJull 2l4iJi ^ |«&u)l uUwLwi 






^jjP^J)/! ^LU! {^l*^! :(9) JUL. 

a JlJt" i n t 'i- T p»- (/yJ^J^sJ^il p^-<-.-".tl (_ 1 1 iiLlL? <UJl*JJ (jj"i i njjh 2 j Iq * a TciisjJ (20- 1) J*^-* '"'" .1— O-^L^ajJI 

.4_ajlJLo (J^aJ 10UUl2 4-c-uL) 4_ijl i n~i a rV2 (j-uL>jl j uajbul LiUjL^= j K4 < IV3 sRi <LajL.a-"i 1 u-ll CjLajLaJLI 

J""* J "*~~^ tl j J7~ Lr^ 1 Spl >-2j| >jj^~~ '"' LoJlI£. »j LajLaJI (jj-O .ajlj_>JI <La-jJ j_LtTu <LajL<m 4_$_l2 j_l*jj j 

^J\ «LLa j j '^— 1 1 ,La (Ja-jJ^I j-t£. jLu ;_g^ 1 11 t j (jjj/LsJI) IV2 A^ajLaJ,! j-<-*Tl3 ajlj^>JI 4-»-j-} ^_ j-uJu Cjj Jl>- J if 

p^~~ LgegJI ^Ij 1 11J 4.q_l3 (JjJl*jJ «L>-jJLI jL^>JI «-lo j-a M^*J (_ylc OJJJlJ (Jj^ajJ ■ M £ ill p^-»-»-"tl » . ^. if 




^V5V-15V 



R 2L> -UJI\ 



B 



^jP^zJJ ^3^5 fUai :(20-l) J^i.t, 

(<Ujl*Jj ^jjjjj/j aj La-la) 



Derivative Controller /-LiLdUl (&sui\ X — o 

*!j^vLi *_oJaj (Derivative Controller) (^JLbLij < ^ -~ « *j ^-~,,n p^^-.ti ^ c^]| ij^ £_ 

(jLa ( Uajj I ajLij CjLj) ^jJLa Loll I p ^— -»" 1 1 <Ji»0 <*-*t^ CjLjJ <UL»- ^ "*Q I La -- II sjLil ^^lc J-iiLoJ 4jUf 

LiUJJj .j-lt-3 ^gjl 1 nj (ZuIjJI jIjJUI JuisLij (jV LiUJij (M(t) = 0) Ij-i^a jj^— .' iJ) LJs\Jui\ p ^— — " 1 1 rji«- 

j-l<3 *l_ul aj-jLtll Cj"^L>J| 'A- i La S^ J-«WJ 4J^ 4jJUj«JI SL--*JI IL. OJj.fl.q-) j> jir" i nj ^? ^1.^1 A'.tl p ^— —" 1 1 ^jLa 
p I La * 1 IgaaJujLa 1 o i iij (j-UJ (l-21-l) J^— i uj| p^~~ »•»■"" Xla^J Jl (Jjj-ajJI 4Xj i a t J «Cj-ujJ I l-^A-tl ajLij 



■(jr 1 



JjVl Juttl 



W 



) )T 



lauS21\j JJJ^ 1 A4aJi ^ |«&u)l uUwLwi 






R(t) 



ikitt-; A At 


^.W^ilflJ ■aS-> l "M 


M(t) 




E >1 


.6 


A m 


K D 


Plant 


C(t) 


z> 




> 




- 


1 

B(t) = C(t) 

* 






' 



I . XI A" p^-» jo aL^jU /— flaJiJLL<aj| p ■ -j II ' ( l~ 21-1) J^~~' ■"■ 



: (_yJLLlL^= /-J Lai aHJl p ^— i -»" 1 1 T,$J^>- ajLi] >j J ''"-'" J 



M(t) = K D ^[E(t)] 
at 



:((_)~ Zl p i iijS\) ^h I -i^~~' i '-"'•- 1 1 ajLi^f I i&a , 1 1 >» 1 A" 1 1 p^au^m 7T^>>- 3jLij (JJLgj > j' : — ■ 



E(t) ^ 



i>jH 



iS^i" oil ^ ^ji. 

M(t) 




E(t) JJ«i« 



at 



M(t) 




*jli 



(>jli 



^JLisLoj p^-» ■«- i a 1 I J» * t r^jJ*il\ ej\-uj\ : (<_)~ 21-1 ) J 1 '— I u< 



JjVl Juttl 



W 



) )T 



uluSyUI j dJJull 2l4iJi ^ |«&u)l uUwLwi 






Integral Controller ^LSLMp&uJI o- t 
f.\j^-y *j2u (integral Controller) ^[^3 p^T-'a ^Ij^id^Li ^a^dJI ^ ^jiJI I jub j^L 
jIjJ.1 *Ltal!l (jr Li i^j^ill j^itill ^yllllLj j o-aj-I! j-« L^h^ 31 ^ ^^ J tiajJI 3jLi^/ J^l^— " 4_lL^i 

. ( _ ;r LaL^=iJ p^~~ ' **■" <* Ua-Ll LjJ3jJiiu3 1 <ii mj (j-UJ ( I - 22-1) J^— i ifqJl 



R(t) 



i La « s J At 




M(t) 




£>! 


y*\ E(t) > 


K : 


Plant 


C(t) 


-V 




> 




B(t) = C(t) 

* 






' 



^1 al^BJ p^~- **-" AUa-I? q^J' ' * '^ p ' "J ^ ' ■ ~ 22-1 ) J^~^ '~- 

t (_yJ-«-i J a "" I laj< i I 

E = 

,jjs i>.jL>JI ojLi^M yc • ■ <aj dJJjJ Ujj j -(h- 1- 22-1) p-^j-II (j^ic 0-4-° j-* 1 1^~- E(t) = a v±._cvj 

•.^ U^= M(t) ^L^UI p^=^HI 

MW-Kjfiadt 
M(t) = K T at 

«_fl sj-ttLa M(t) p ^— — " 1 1 <j-a Aj>-jL>JI ajLi^/l (j-- (J.t_-yj A-JLiJI 4j.lLm '2— (j-aj-JI <fr '.'J '""^ 4-il<Ul J 

.(r~ 22-1) J^aufuJI 2. -> '^J" J* 1 -l^— ■ J^j ?l 



-<-'■- 



E^ 



M(t) 



E(t) 



I 



(>jll 



«jJl 



(g- 22-1) J^.t, ( v - 22-1) J^.t, 



JjVi cMJi 



J >! 



^ ^r 



ooiill j iJUjjdUl 'iulijl ^ |4&uJI uUuLui 



jaaa.tJ 



J R(t) Ji. jJI x_a ^jLulj j C(t) rj^il jl -ijj (^"^ <U3 p^-,^.",tl jljJLl aLLaiJI ^^ J^'j^l I j"4i >J}^ J 

j J^jJI crjj LkiJI 4-^ ijM- 1 _ / l " 1 ^ u " tl p^-"ti J*j«j tiUJij j .E(t) = Oj^a LLiJI SjLil ~ ■'-■" 

J R(t) (Ji^-jJI Cf^i I La jh SI (JJ -ii}tjjj 4 Jj LLaJL I AJSjJI Jj-^'-J 4_jT jj-a pjijJL) p^— sell] I (j-« pj-"-^ \lxJt> J 

cjjlj UJL^= j-^Lc- Ki .Uj,v.tl Jjul^ ojIj duL^= li! ^LLalll j\jn~<«\ aJlc i^-JJj j^ ^1 V! C(t) rj^il 

Sjji^= otajjj CjjJl>- (Jl i^JjJ Ju9 lLUJ jl j-ui .fj-"il iajjiaJI ajLc! <_ti»c duL^= I i 1 ^— • JjuJLl I jufc Lj_l3 




*i*p 



aj*l\ 2_^=UX\ 



■cvinl[) lliiipillr].^icill pilnill nnlnllniiiiiir|Qll 

gbtiX\ jj^ajj (W*yaiJ 2uL*ll SjbVI 



♦♦♦♦ -* W^» *f ' ♦♦ 



^JVI ^=^li! Ulail oL1^=la 






LyjVl p^-"tl 4_ 4-ajLJeTLL.u.U oU^aUJI flojl J <j-oJ»J! J-^L-^1 43j-*-A {3)lki*ll 

yflldAifl 

:(_ylc- SjjJjJI clLijJ Qa^a ) «Jl>-jJI ojLjk J i^~~'" Lajtlc 
^^^^-■" j Ju^il'JI (JL=t« 4r ' ^- tlaltJl ' aliie 1 pi^AJ.1 p^~~ " "-" J '- 1 1 uLill (j ii">tl J "^'"~ jLll>-I O 

% 90 4^^b SjIjl^J! ^Jla oL^i J\ c-JLUJI J_^ j| *ujlhtl*I^M£j2u4 

(_yJVI p^~~ LSeHJI j i"-»^ • 

. 4_t!i==]J Li ' ."l^-.tl j ^IijjJI 1 ^^" A_ A-aJiir" 1 11U (^JVI p^-i*»-"U 1 " ' 1 a j U 1 a * 

3)lJL*}luLdkx4 

: 6dJ> 2J • , jW^ 1 

*-jljJJ j CjLjjIj^>JI <Xc • 
.4_ujjJl1II 4_i-uL>JI ^j-oAj (j-« (Jj^l J '^ a] I * 






j p^-.-»".tl 4 Ij i nj 4- ' ) alLa-1. 1 j-uATlII CjJltc-l! 4j>-^J,I jl j >J| luisj ^_ p ^— > ->" ) (JJJJI 3^ £x ala.ll, I <?_L& 

(Jjj/jJLI j (Sensor ) (jjjL>JI Vaj* ^jjj i^ir ^j^a p^=L>JI (jj^~»"j j . iuj 1 Vi t, I p^— i-=eiLtl 4jI of jj_uL>j ^LiILi 
^Jl i_3Jl^3 *I_^JI ■ *^^~ j J^iH^I lP 3 ^ Sjju.nl I cjLcU*]! i M"A./t ^V IjiaJ j .(Controller p^--»-"tl) 
cpuj t_aj i aa (jj^xlll *_jLo jl «.Lil jl S.I34LJ 4 j < » <1L) Jj3juJI j iu^lajJI j Sjlj^>JI <^>-j-s £_ 4j^>L>. p^—-»".tl 

Ijijk ^j-^ (jr 1 ^' O^? 1 ^ ' 4 '-^""""j" (JO* 3 J O << — — t T 1 j-lgVIc. ' a±±OeJi 4-i.ulj.} 1 J »^sAtl lj.4) ^j^a (Jj^il *j^>JI 4- 

Temperature sensorsBjI^l^dj^U^yij^sLiA- r 

:«jlj^>JI <L»-jJiJ ^j^il i n^.^U a.\ JlJt" i iiVI 4jtjl ifgJl -iljJll (j-U ^j^a 

Bulb 4"ii,^,tl - 

Bi-metal 4^j_>jj.i ^opji - 

Blow j-uni - 

Thermocouple ^jlj^Jl ^jjii - 

Electric Resistance sjlj^Jl 4^j_> ^ s^iiil ^^^ji ^jLHl - 

Electronic Senors a-u^^iVI oL^bJl - 

Bulb2tu«u)n- r 

4jLu-ajJI ^j aj< «" Jtl£. .Jj^u Jaj i "j jl jLc. jl (JjL-uJ ojla.4 4jj t i"i 4j^j_iI J <U-LLaJ ^j^o ,jj^~~ '**'" 
4^=jj>- Cj Jljso j (jj-* 3 /j-iJls^o »1 ifu£ (Jl 4jj t i"itl <_i^j_i 2I j-lC ' La » 1 a 1 1 J Sj * jj L^JL>-I J 1 La » 1 a 1 1 y\ jj_i ajlj^til 

jj-al_Lt^= I i>. J ^ Jl^t" 1 nl j .*I^-JI lLUI 1 11 a 4- *j' w h > J' *^"J-i O^W^ 4jj t i"it I 4j^jj^(I j 4i_u-ajJI aJJxIjusI j 
■ 4^ul mjj| 4JLu-aJLI S*ij^-.tl slj^^l ^uj (1-2) J^— if^JI S^*w^~^-.tVI j^ljjJL! 4-a-aTLa 2jlj^>JI 4^j.jjJ 4jj,L». 



f^ 






hi 



s >r 



uujSjJ\j ^Jjull 44iJi ^ |4&u)l uLuuLui 



jdna.TJ 



<t i J i na » A-iii-^jll 






^ — r 

Hydrauhc bu'U , -^ 

Tbrmlrrals 



Adiualmenl- 



.P "l3 



[1] 5jlj^>JI ^-jJlj 4-i-ul in-w ^lu^aj :(l-2) J 1 ^ mi 

Bi-metang-jjjiltojAllY- r 

Lla-L>J,l *'_^«J' 3jIjj>- 4_»-j.} j_l*jj LoJtlc vl^>- t La^JLu ^Jl LaJ3l 4-SJa-La Jtlc Jlx>- aL>J ^jLoj^eJLa ^juJulXI 
J^-— 1_' J .4j>oj_jJLI j-><i\ i_3jlaJI Lib^jso ( _ ;r Ll j-p.^/1 I jufc J-4-«J (jJ,^ 3 -}Jl*J (JxJjt^a j;" 1 — I 4-! i^J-JI j <^»tU 
daJLLa ^_ t-uitJ jl ■ Jj j ^— 1 1 1 (\*—~ LSelul 4-JL>- ^_ „ 'j j ^— ^j^i^a^ij JaLaJ J*3 jl thj-oJ <1^=j^>JI tfjuk a I JlJt" i ul 
j ^uL>J1 > ■ ■— ' « n <'■ '—- ■ > *>- rC-tla *"' (jT-LC- r«-s'.} ^j "J a Jl^t" i ii i I -i *— - i i la a i i ia I , I s-I^JLi f-'~~ ■ *»■"" JlIc ~l aJI 

.iij^aJtl (j^aLa^l IL. (jljJu>JI j^yic- i— ^=jJ,l clil'mij^apJI «_a ajLl 4j>-jjjj,l A-UjudJ 4j>Oj_i!u]l *jLgr"nila 

. <L»-_a.}j_a <LuJul>j <L>jj_iIu <j-UJ (2-2) J*— i mJI 



AXuil Akj \ 



jaJI cjjW 



ulill cjjlJl 



<L>-j.}j_/a 4_uJul>3 4j>Oj_iIu :(2-2) (J^aiji 




VT 



^Vl|«£*ai3l4iJiuLJjfc 



hi 



s >r 



uujSjJ\j ^Jjull 44iJi ^ |4&u)l uLuuLui 






Bellow £LaUlY- T 

jjju jj^l 4_>jLLll yLalXI <L^=jj>- aJlJt" i gj j .«LiiLa^=3_il jl oJJlaJ (_yic- ?-LiitL) . U^-^-t I «.l_a<JI ajljj>- <L»-jJ j_<Ju 
Jtl£. *l_a«JI ' kaJ> La J_>lJlj jl /. J) g ^— i ] I p ^— i ->" 1 1 4_JL>. ^_ /. Jj j ^— i ^jji^o^Ij JaLaJ J*3 Jl 7tILaJ ajlj^>JI <^>-j-} 
y-LalXI _}_L4-> i^Jua J i La ■ i a II AJq-Sj JljJijso (JLc 7-Li-U.t Jjj^ Ci-iTua ^j>» il'i ^J-s-Jlj J i Laa * < a 1 , 1 tl^-JLj p' : ~~ «-3cIl1| 
4_ (jljJ^>JI (^yic ' . < ^— j 1 1 CjLL-uj^apJI *_a ajLc T-Liitl * Jiir" i njj .(3-2) J^-— uJI £- OV^ 3 J-* L*^= 



UuVI J*J 



£Uii> 



•-Ula 



■ ■ — ^^*^^^- ■ — ■ — * - 



^■Uijyi ji 



ON UJ LJ ■? ^ 

^jj/ 1 1 n~>- 7- 1 ^* a : ( 3 -z ) J^~* '"' 



OFF 



Thermocable^l^lVj^lY- t 

1 j^ a J '"* 4r (JW^ r*'- 36 -!- 1 I a j ''•*'« ' *-a <j* ' ' '''"' a tlAJ- 1 ^*- L,* 1 ^~* ' " Lh° ^Dl>*"' ^"J-O"*' JU^"""'" 

■ 4_l>-1 i nil 4_L^3jJI ^a < n t jj>- Vlj <UjL) «Ll3 sjIj^hJI <*_3^j.} >jj^~ ~*~ J SjjLul 4_!L^3jJI /- a i ii t I o AJiawf 

^-lATlj AojI ij j^— 1 II 4_t3l jJI SjjjJI j-l»Tij J p^— ■*- ■ aj^l-i J Laii jl Jj-ajJ Lr^J <— ii-a (jr^- J-'-^'-^ Lg-<al JlJt" i nl 
«JlC a Jiir" i nlj .(4-2) J^— i uJI (jyic (JV -0 J-* I -l^-" 1 4-c>-l i nil J aJjLJI (j-GJLajJI (j-U SjIj^hJI CjIj*.jJ 3j-^ 

: L^-La <Ujlj^>JI 4^».jjjj,l J^^-~ i '""^ 4_uJula jl_avO 
(jU '" i a » j-=^ O-"!^*'- 1 — 
^jl". *", , „ 'j^— > — JljJl>- - 



fr 






Oj 



^ >r 



uujSjJ\j ^Jjull 44iJi ^ |4&u)l uLuuLui 






mVoli 






j_£ jjaJJl ^'i-n'iaiI 



L? Lui-l! ^.WiaV 







T°C 



L^J (J^oLJkJI (^yl r e-L U x_a <Ujlj_»- <L>.jJ>j_/0 (4-2) J^— i i"i 

Variable Resistances^!^ I ^jjoj^I^jQIY- i 

4-^-jJ *_a LajLHJJ j-Liu J 1 ^ "' i-S^LHi-Lj (jLiljiKj ( NTC J PTC ) l _^jJt}\ IJlJ 4-ajLa-"iiriU -iljil (j-a (j^-J^ 

:(5-2) p i njJI (_yic (J-U-/0 j-(4> I -i^— i ajlj^>JI 

PTC (J^ntl - <jd3}U!) JLitfl jIjII - 
. NTC (j~ mj^pJI) aJLsjjs 4j Mill jIjII ~ 



homQ 



SjjJua A_ajlia 



T°C 



sjIj^kJI *_« Sj-laTlU <Lij1_)j^^=JI 3 ajl aXI :(5-2) J^— ui 



Vi 



yJVl|«£*ai3l4iJiulJjfc 



hi 



s >r 



uujSjJ\j ^Jjull 44iJi ^ |4&u)l uLuuLui 






.(21-1 J^-i ^.tl) 4jjuJ,l ^jj" i nj ajjj (J^J (^jp^aJ^I /«^=i^elll 




[3]ajlj^>JI ia-j-i <_>J_^>J rJ>LaJ :(6-2) J^-i mi 

Humidity Sensorsl^lajJb^u^vij^UA- y 

3_Lii jl <UjL)j_£^=3lJI I j"» i u jl LglLajLiLa jl 1 jl^-» .". jjJlL) <U^iajJL) ^j-ul i n^-^LI 4_aJiiejj_aJJ -i'ji' 

JiijUJI-jl^lJLb'-jl^i*Jlji ( jLyjyi>^\- T 

(jl_j-L>JI 4_uiicl ^j-C- (J ' : -^ 1 J ^QjOi jx i"itl jj^l J .^-A^a (JjJjLlII Lai .iJLla j '^— »| 4_uiiC.VI (j) j-t£. <L)_jiajJL) 

.<L»-j)jJLJI aJuu 

ciULm j (Silica gel) jj^J'"' 1 Jla ijalsjJI ^L^iaV iLLHI jljll ^jiJI I jyl l <\»? Ajiei^j U^a 
Jc isej^Jll A^kJI Cy l^ aj^jJI ouLjS jwi j .(Ziolite) d^JjjjJI j (Calcium sulfate ) ^...i^ti 

.(7-2) J^-, ,^| 
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Electric Capacitor^U^lti^tl r- T 

(_^a I LaZLaV 4JL1LJ9 4_JjLc a-lLa <j-L>-jJLII ^Ji-i ^-'-^^^ ti3 ' ' "J ^ 3*J ' LA 3 **^ c>- a cr^ J^^ 3 ^ ' *"'^-'M ,jj^-— "" 
.4_tic jjjllll j)*—^ 1 ' 4_u_a_p^=J^ I p^-— selll »jjI JlJ 1 V.^— tl I jjt (Jxi-ajjj j .(o--2) J 1 ^ ifuJI 




<5> 



AJ^IajJI *_a ajjJLla 4_*_ij/ jj (_jL)j^^= I V*»^-» ^ :(o-2) J^— 1 ui 

j L>iJ 4_L4J==> i- 1 1 n a. I j * a ^j ..^— .» *t I .-j . X 1 1 3 Jui jjJljj t>t.-L>. -S_)-<-a 3 lj_a ^^ic JoiLmJ ^.i^tis p 1 t i*ii a Jl^t" i u 1 
r"^~~ ' *" ' iijjljo il^us^o 4_ujjis 4_lL>- Jjt i*ii"t ^Lc ,J ■■*—>• '[' "\* >>>U g-1 1 Mill JjUU J .L4.dc I Vu^-."tl ^U,| 

.(9-2) J^-,,t,tl .^JLc u^a ^fe La^= 



4_JJ n 1 ^ A yy^. 




A 'J J '"J '-"''' j J La ^ (J I ) ^jj/1 1 n~>->lj 4_uj_iis 4_lL>- :(y _ 2) J^~* '"' 
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[1] 3^^-iU (^aUVl 4- Sjlj^JI ^j-sjSn>..;tl SjjIajJI ^L^j jl^j. (I- 10-2) J^-., 1 ;, 



Temperu-Lure 



Dew Point FuncHcn 



Ar.f^'irscv an-.-* 
FfrocaJibrofl on 




[1 J SjIj^kJI 4-^J-^ J 4 j i ( nil I ijaJavJI ^jjjLlSJ <Jj-*i2fcA jl-4^^ *• (<— i~ 10-2) J^~"» ■"■ 

Flow rate Sensors^iDb^u^vij^UA- t 



IjLc. aI ^LjLu (jL^= (jj ^-jLU p^J i_a^ii>.Li ^j j-^vi o'jjt, i kllj- 
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Liquid Flow rate Sensors JjUJI^^^Up-VIj^Lu^- t 

•.j^^jk ( j£)jj *jLa I «.La) j-i-u/IjJU j-<£. (JjI i nil ^juj-u/ (JjLta ^j^/LlSJ aI JlJt" i iiVI <L*jLfoJI aj^j>.VI 

jj-a I ' n j o ** 4_l2 (Jyi i i nil ,jj^~~ i ' ?- " a * a < )_9_j_i 1 (j-4 jl_^_>JI I Jui> ,jj^~ '"" * -— ~ -^ * ^ ' < s^o-u^l jj ^Lajldll ♦$► 

j^k i_!j_u2l (Ji>-I J ^LcLojjI ,jj^~~ ' ' (_p-a-ijj ) j-Lt-co j^Jula Ja_ijj^a i_i^j_)2l <_}i»-l-} tcoLu j -(_y-^- « ' (J' J^ ' "VI 
/oJLu/ (JL<£ J-tiLi-ll Ss-lj-SJu (JjI i nil ^juj-u/ (JjuLA 4-a-La /— laJLJ jL^>JI I Jufcj .^jLjj i a]| (JjuLA 4_a.L3 (_ylc j_il/|-ll 

. ( 1 1 -2 ) J^— I *-g] I (_yic OV - " J-^ 1^"-* d ' "* ' < > _S~i mi Lr^- ? , 3- LU J- a 



M 



Ttlola *_)^jj| jj^Lajls :( 1 1-2) J 1 '— i '"■ 

Turbine flow-meter (oiLj) ^ ji>u$iij ♦ 

J" a i~i" J .^jlj^ i nil (_]■» flJ I j^~~*JJ "*- ' (OJ-l _J aj_a-i-uLa (^Ji-lj <LCjjis^a (j-Li^j ^j-* j 3 . 'j-A ,jj^~ '"' ' 

j_j£. ^jLjj i ntl (Jjul^s <La_L3 (J£. ^LlILi j L^JljjJ <Ulj_i_u (_yic j_il/|-a /, Laji ) ,_ i njViLLt.a i_3j_La Lr^ 1 O^iH^' 
-- La i uJl (JLc. Cc-iTlo j^j^p^aJ] jIJlC 4-La i ul&j cLaMj-"' («J-l (< ' MjHLLt-U i_3j_LaJI ^jjs jjL^aJI j_iIj|_U .ajj i nlll 

.( 12-2) J^ i^JI (^yic (>\_la jjfc 1 -i^-— j" aaiail (^^jLSkJI 
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MUHpfcJpi 

»?.ViiflSl'IJ 

arawr 



jlajlaJI JSjA 




i.rnww. 1 

ItovsHsfttaA)' - 

■ BrLiit i.i stuiiihas steel bodies 

• . NPF connection ports 

■ I'uit iVptH sraiSahle: 
1 1 .■:iiluj joui flow Rate &lisjjic: - Pulse oe .\tiiUoe L>utpi i! 
IFteswIKbirtg 

J ■. >-i.il !iihr;ili:n 



ujfl Jy^ ij 



((jiLj) tjrujj jj jl^s^ia :(12-2) J ^-imi 

^k. u^j (Ultra sonic flow-meter) ^j^i l 3^ cjLjljjji ^ JjiAj s>$^.t a! jljcI^L dUi ^ j 

4 Al^— ^ L$j| j_<£. tj 1 mljj.1 ,Ji«-lj '~'t ;lj Lajiisl CjIJl^J j»JlC. J 4J3jJL> 4_2jj_LaJI o jufc j-J-*JJ j .(13-2) J^— uJ\ 




[6] 3 j"j t^aJI 3_9^ *— '^-J-^' ^dLh^ O^JL> ' "^ (J Jul>s <J-"W^ '(13-2) J 1 ^ i"i 
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Air flow rate Sensors* I^aJ I $ilj ^U^VIj^LLay- t 

Sir ) G a" i n_alJ3 ^ a i ii s i^ys\s>- (Jj-a-Jca j I j - *- a I Jl^t" i nl > j' : — - i i ' ( ~ ' ' a * 2 1 1 (_)^.lj *'^tJ' ^vj- 1 -" >J J 

( _ ;r i£. c>-^a jjk 1 -i^-— Sj-Lt.1^ ^j-^j 4_iiLi ^^iii aj-il_Lxi *I_^JI ^-j-" 4-<v^ (j to «j j ( Velocity meter 

.(14-2)j£»A!l 




(air Velocity meter ) *I^JI i^j-^ 0-L2J J>a-=ta jL^ :(14-2) J^auJ 

.(15-2) j^ii.tL. La^= ,U;,MI JujS jjj^u (Manometer) jsui jt 
(jn^U-a lj^ojVI qj^-»j j (Pitot ube) jio <_jjajt q « < "j ^^» J\ ^=>^l ^^ d^ 1 jW^ 1 j 

jH_u i_)^j-)2 4_l>-jL>JI Aj^jjVu ^>-_aJ J .(16-2) J^— 1 ifttJI ^_ I 0^— 1 j" "j il 1 ' Vjj^sjja j *'_^' J4P <>l->ij2 
(Jj^a^Tu J ^-i '"I" ■ ■■*! JaJLuaJ I l-> «" LiUjuj t&lj^J! Jjij-Li f-° ' JbaLCLa ,jj^~ '"' *LujL>. <_ ij-23 (_ y j-uLuiJI 

■ 4-g.^ i nt I da-Liis j^k £jJi}\ (ja^su i u \j aj <1 a ^_^la jj] 4_i^.jl_>JI j 4_lL>.| jJI ( la Sj ) I 
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JSUI j ^IjJ! ^i^m :(15-2) J^i 



■ — ■ - -■ ■-■ 
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Zero adjust ji^JI Aj-laj 
Level adjust 



\L^J) ^g j'u i )^ (JJ.1*J 
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[4] (Pitot Tube ) * 1^1 icj.^ ^L2J jiu i^if :(16-2) J^-.,i, 






^-Ljj-a jl jj_aj_<t_ul ^ <i i nj (jiLjJ l£J jW^ p J^tjjj/Li s-lj^JI 



U4>" 



J 
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[1] ( Anemometer )^j^i -.(17-2) J^.* 

Controller typesuUSbJ I ^i- o 

Electric and Electronic Controllers^Jjj&ij^b^uUSl^ o 

p*^-*' >>ll p I" i ii < <-i-^>- ■(7tJJ---/ ;r Jl-lJ-4^= ' ^"^— i a i SjjJlLo <LajlJLa £ 4jjIjj>- 4_»-j.ij_a) ( J_i_uj_tl (Jj 4_uL)j^^= 
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Visual and Recorder controlleriU^^j^LLuiuUSb-o- r 

J^— i •"■' La] p^~~ ■->"" 3_p_3 *Ll_l ^j ^— i jU, I j . »"■ 1 1 4_«_i£ ijLu J_ys i j^-— i <i ' 4l-r i nt, I j 4_u.Lt, I '"" a-__jl >J| 
j_c_u 4_l_Ij_1 «La I J_jt___i I ^j^— i i ' (_a_3j i— _JLa _j-~C J I (_r^JJ L ^ a d> J -" (jr - " ^ . ' , '" 9 -i' 4_La_5j 4__jL_u _--_: j__ut__o 

:__U jJ (Jl_ua__= J .4_j_a_3 Cjl^p-il /o_=l___JI 4jUf 
jl j-l^/l 3j^_^l JJ 4^L__>^|_l_ ,-jJI tiJj_-l _|- 3jlj_>JI 4_>-j_. 4_l_|jJ; 4_a_li-l.-.t,l 4i_t__J,l 3j_£_^l - 
4->-j-} 4_l_Ij_o *uj 3jjjJI _L- (J-a-1 (Jj____-- jl ^l_ij^_=__!l jLp-II pL____il J__£ 4_u__i! 4-aJ_j-l--,t,l 

l -J-Jl ^j^a ,-jJI 4_o^L_u _--_: la I A-.lt j|j o"n nLi 3jlj_>JI 
j 4j^J_)jJI j 3jlj_>JI 4_»-j_ij___3 4_l_Ij_L (_Jj_»JI _L__>jJI CjL___ta _L_ <LaJ_7r" i nt, I 4 \-r i -11 3j^_-2l ~ 

(18-2 J__=u__JI) ...-^Jl ^^ 
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B__fe^_u.__^_l 


^^ 1 w-*' 1 

BiiaMP__ 
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Iflrripflr^li.rp 
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i I ■ . 



Jft 



Helahva 
I lumltfiry 






il^uJLl cjU^UJJ ^iUi :(18-2) J^i.t, 



Thermostat uLu^jttl r- a 

(j-L*-/0 (_£JuO (JM->- (j-« <LL)L) ajlj^>JI i»-jj (_yic AlkaLsJkl J I CjQjj/j^apJI a I JlJt" i iiI (_^Jia_l 4 a_uL>Jl ^_j 
s-'j-fli i ^>£hp x_lLa t(jJ>.L-u «.La £ -ij" *Lo) 4-ajLJr" i nt,l p ^ «-SelJl 4 Ij i nj 4_i^Ij_<jj lLU j J tfjjl^ejj 2 (CjjLij) 

Bi-metal (i^jjj-a ^>^A) jjut-tl <ujLS <L>oj_ii £^=j_». - 

Bulb Shi^ii Ji.!j £jU jjl^j - 

Bellow r-Uia Ja.1 J jUo JaibLa - 

.(19-2) J^.t.ll Jic u^^b U^= ( SwitchON/OFF) 
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■ d - ;' : ~~ U ''^-*jl' 4j==)^j>JI (J *" i n" ^L_o~ ^11 nl-iliJI r<^~~ «-SeHll ^Lku ^r- Cj Qjjj jjJ^jJ I (Jill i"i > J_)l ^j^— i i ' LiU 
CjI'i i ii^-a^J /- <i i n t 4JL>JI ojufe ^_ p ^-— »*»■" II a I la * ) AJ^aj^a <Lub^3 4_aj LiLa \-uJl11 <-\jv^_}^J,1 O»o^ iiiII 
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Temporal 
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[1] oLL-uj^apJI jjjG 3j-^ •' 19-2) J^— i ui 



7-Loia C - Sjlj_>JI^_(j 



Gcu 



J > 



l±^= (_y]^]a JJtAJ J Jula jj tjJ^ta o 



"■J-i^-a 4_uJuca <L>ijj_i_u 



iA 



<Li-ul i n~>- AJUjuaj r 1 - Qj-* (_y J ^ L *- a r ^ - ^J'^*"' ?-'* i^-LtLa <LajLiLa D - jl-£- (JJ) "*~ '"' a 

(jo^MUl lLsLoj (j^a Jju (Mercury Switches) 4_l1uj ujU *Ijlsc2iJ *1j .-.i^u-ti ^^ 2_j 

.(20-2) J^.t.tl ^ U^a >A U^= 



to 
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PioUba ^*"T 





^jJI ^lliXI J^,t,;(20-2) J^L 

Room Thermostat 4J3jJl!1 oLLl^jj - 

Outside Air Thermostat ^jUJI ^>JI cjti^j-ap - 

Fan Thermostat i^j>ll cjl2i*^ap - 

Coil Thermostat (&Jz^z jf Jlj>jj) <-aLa cjLLl^jj - 



iSjJLJI CjLujijjO^j _ 1 

(j_a JljJlkJJ (Jot" i n_) j ' a ^^— 1 1 j_pj| (_L»>! J 4 'J^^j" (<u-J J 4_3j-«J! ojlj^s. 4-^-J.i 4r 1* ^~" "*""' ^ ' i^jJ-JI CjLjjjjjj3jj a JLJr" i n_i 

(21-2 J^— uJI) el^jJI ULu^aj j ^dh^' CjIJl»- j IL. Ja£.LiaJI <-3L2jJ j JjtiVi IL. p^ajtlll ♦> 
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Jai: 1 iJaJI Jjt hi" I2_ p^autlLI 4-S^C. Cj LL-u jjJjj :(21-2) <J^=ui 
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(2,2,-2, J* : — i ."til (j^ir i n't ' aj a j ^ihP ' * <*' " ''"' 4r- ^^~"*""'l ♦♦* 
:^_ Cj Llujj ^ja^TiJ I p ^— » **■"' ' 4jL>JI <>_L<& cL. .(^J\sr i n" Cll" i ii^a^J ^1 Ju^jj CjLu^o^j ^ <i i njj 

^OJNJ <L!jj^5j_a j <L3jJlII 3jIjj>- -i^-p LaJtl£. ^OrrJ 3 la » a a * (j_u^a}Llt' JaLaJ > jj' : ~— '"' JJ)-<jJi CjLL-uj^a_pJ 
JaLoJ ,jj^~~ '"' a (j-La- 1 1 "it I CjLLl^>s^jJ 4 1 1 nitLl Lai .L^J TJ <i mi, I 4ji t l5JI 3.3^ <L3j_iJI ajljj>- <L>-j.} *_dJjJ Lajilc 
^OFFjjtj f/i<» j L^j ?-j<i i ,1 U 4 y^l Ccjvj <L3jJlII «jlj-»- ^>-J-i (_pal aj<j| Jtlc ^ONj iJjj^^a (jji^a^Lltl 

.<L3jJlII ^j-jr i "" LaAic 



JjJ*jji JU_« 
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(j Pvtl) I jl 



lg 1 1) j )-iUJt*a j$S 






[1] ^Ul ^Lj^j-u Jju«-a IL. p^-.-»-"it iijx. oLu-uj-ajj :(22-2) (J^sLji 
cjjUj ^ J^lZiU (Anticipator) J^** ^^JLc cjI^-uj^i]L> p^u-»"ti jl_^ Jo Aj <j| 



ri U' O 



^01 U^= 



4_uJl*JJ 4_>.j^ i iitl x_a (_£Jl^ILa J^— i £u ) «LLu^5j3 plb ^-Lt-i^o „ " 'J j^~~* O*- 36 - 1 -" (j-* 3 <_)-■?-*-''' > jj' : ~~'"' ' _J p' : ~~ '' "- ' ' 
4JaJL) Jl <L3jJlII ajljj>- <L>-j.} J <^~ (jl ( _Lt3 Cj Liu/ j-opj I jj^ijaM-t' JaLflJ Jj-L- (j-« U^!^*- 1 '-^•■- L:vJ ^JvJ-lM' 

.(c_>- 23-2) j (I- 23-2) J<=i ,i,tl JL^ tj^a ^> U^ ^l5j)?I /\ J^; ,t,-,tl 



£V 
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uujSjJ\j ^Jjull 44iJi ^ |4&u)l uLuuLui 
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(J-u-a jaJI p- I ^p 






Qi^uZ A u 



1^-UiWl 











D D- 



A^j^^yi 4j*j^)iIi 
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-AAAA- 







(Jjjejl^s x_/0 (/j_a Jl^s - dr^ ' "" — ^d>^ ' *Aj^- ^lIj-uJ-^JJ '• (23-2) J*— i '"■ 

a. I l^i (jr^- (J l" '" '"> (jr^' CjIjl>-jJI jl <UjIj_>JI ."< I •>■<>» 11 ^_ p^-.-»",lt *, JlJ-~i i u < J ■- 1" -'"■/' ■'■' "^ CjLLujjjSjJ 
(j-Uj_ll J (Jjj-a^J J I J I -~- a ^j-* 3 ^j^— i i ' <L>-Jjj_a 4j_)Jul>j 4_>iJj_iIu ^j-" > jj^~~'"'" _J .O^jJI (j-u-O-l ^_ ^^La- i n"t _J ^thP 

(j-Li>3 Jjfc I 1^— I (^-^ ' ""It J^>-1 J JUlV-uil (J-3E-*-a (J <1 l*il~ I -1^— I .{j\^T I rl'llt ^JJ^-^I J Jj^Jjil fl Jl>- I J L.""' " 'J j ^~~* 

.Jjsula «_a (j-LJr i n~ CjLL-uj^apJ (jr L>-l jJI L_u^=3pJI (J-4J (24-2) J^— uJI .(r~ 23-2) J^— iSJI ( _ ;r Ll 




J >» ft Jj^KJ 



Aja^Sl I Mi usable 

H*HH.I AlllL.iprjkjl 



.(Jjjejla x_a t^La - 1 11" CjLlu/j^apJ (JL^-I J^l i_i;i£=3pJI I (24-2) J^— 1 ■"■ 
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(25-2 J^=^l) ^1 jpi^i. 4. ^^-.^ui ♦ 

a jo^bujI < - ) I q J la ' rt ^_ *1 a-jl *_jjoj ^yj\-ij oLj>ii\ jajlju ^ If <J-«iJ»-i ^ Jul t_dju>JU tjj» mJ 2— A ^3 Seluj CjP i na-a>IL]l a Jl^" i n 1 



.Jjj^kJI I2_^-l*1!! ,3^9 dJJjj 






cPWj^^J^* 






Aijiil 



«.I^-JI Jjjl_ji>. ^_ p^~~ '--"H <^j-£- CjQjj/jjsjj :(25-2) J*— 1 '"■ 

Outside air Thermostat <^jUJI *I^JI cjIi^j^s - 2 

^_ p ^— i -»" ' (_£J-J! (_Ji>-ljJI CjLlu/j^apJI JagjLa 4_La.flj (JjJl*3 lt^- cr*"J'-*^' ^lttu<5-*>ijl (J-q-<-i J .,y>-jL>JI 
l - , , ^ A ^-"i I | jj ^ti^a .(26-2) J^— i ifuJI (jyic (j^-la jJt, I »^a Jjj-pJI cJiLa jj^a rjL>JI ijjjtlll s-lj-4 »j|j-=*- ^-J J 
CjQjjjj^apJI i La 1 1 ^> 4_LaJL) x-3j (_ylc (J-g-t-i (_y^»-jL>JI s-'^tJ' Cj LLijj j^ojj (jL3 ^_j>-jL>JI *■'_£«-!' sj'j^ ^-JJ 
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1. Vl^A 










n 










lh 


(JljljjjJ a^ jj 



j^jSjjUijjI 



* 



<5 



uf 1 i '^. 



(Ja^kJI ^jUl ^^-•il j_^£. jbjjlll ^jjLu 7r iit-i jj^s JaC I uaJI 4jL«d> :(o - J) J^— ui 



9^ 
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jdna.TJ 



a (j i)_a .—iJula ^1 mi<* , /j_a i ja±==>_u a /— ll" i iia-aijjl JiJ-cTlJ ' a I i i a ' I us »l (C)' w>JI Ji JLcTJi aLjj^s /.umiI 
1_£jIj^>JI JJlajJI .»La-i^ (Jjo-isjj («jj .x-jLa-i og.jla.4 Ajj t i*ii 4_i_a-ul *_a aJLu^u j gjiaJU J JutlLa j a I t ual\ i_JLa 

.(9-3) JgaAll ^ tjr^ _^A U^= 



Pi 



fL *ill 









r 


1 


J2UI 


/ p » 




j - ^- La 














=*S) " 


1 ^ r, 

r, 




-""1L 






F s 










1^ 



l^jlj^JI JJLalJI »Lm^= JUiil i2j>Io :(9-3) J^=u 



.Pi (33^ O- frl Attl (jyic. JaJuJajj <Uj t Mill 4_)j_uVI j 3 Lj LajJl <Ji»-l.i Jj-a-j-U *-jU,I Ja-Lila 

.r 3 si i in 11 J^ i ■■■ jj-« jj^ - "' ' '' JaJLiis 

jljj-LS i. lSc i dt I Jaja. ^j" i u a (JLc ,j -~"1 "- U jLSul ejlj^- "^J-^ f "HJ'- 1 SJjj-ajJI (j n-* i (Jjij»JI f-Lijj! JlIc 
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J^- a J "*" ' F3J^~ J^C- (J a "1 "*" *> ' jl-*J' 'j'j-* - ^"J- 5 (-P 3 ' '~' : '-''' ' (J ""> ' AJLti-a-JI (jL£ (Jj^jsJI (_p3l aJ<JI Jtlc Lai 
(JjLta (jl <^<rt t £_JQlu j a La-L^aJ I (jlc 1 i 1 1 u a (jAcI J] »> u.i«tl jj "J^"'J a 13 J A2 (J-* (J^ 3 (!>*-■ * 1 ' '^ 

•jitjil Jl ^£>-^!l .Uj.n j o^!>" 
ajJ>_UI _LcC 4-La-i-L^3 _>!_*_> J 4 » * I a U 4^=^ ifgJI ^JjiJS ^a i i j I U 1 1 ,j— ^ a-gegJl 4_a-L3 _LlC j^iI '< 1 1 iLaJLiia i La uis /<ub 

j-"i >"" 4-a-L3 t-cJtIU 
<Jj\£=a al ^J iaLis^Ll J^^il 4j!j^ Ij^'' IjLfuTuI <~<l al ^ ,-~,tl j",^—f ^ ^jlj^JI JJUTJI ^La.^ j-iltJ J 
J . Jj^-uil (J-4->- 4r 'Ij '.'^~' Cl lv-C*IL] I CjI j '"'I '\< ■ t— »**■ T I L^j-S La-l Ju^jTJI '**" *J UQJ (j-a Jjj i U>" (_£| A. tLal JlJt" i iiI 
l_£JJI j-«^l J-^tj-U J '- <"*■ '"tl i-LaJ. lTV La jlitjJI jj^a-La-aelJ 4jjLj <L*_iJ3 (^yic AiaaLsJ,! (jy ic a I a I ■- 1 1 I jui> <_L**J 

•(Ji* '"'"" ^-SjljJi f- L0 ~*" 4r- Ju^jTJI ' _ ' "J.' LllTLO-a vie-J, I do^a. (_ylc JlcI i a ) 



J — 1.1 



J_}-ajl cLuliil 




."i^ai.t ' / 







Evapo^lc-r 



p J* ' I u 



i jL-"-« jj L^j'j- 3 * - -i^J- 1 (»L*jLa :( I - \ * - V) J 1 ^ i"i 



■n 






4 Jj 



^ ^r 



udduSIll j iJjjUl A4iii ^ |4&u)l uUuLwi 







^ 



^j^tj-aVill 



l! fti-i "^ Strainer 



Adjustment 
Cap 



Adjus&nen: , 1, \_*\ 



Sensing 
Bulb' 



<A 



4£jl j J^-i ui <L. jLjoo j j (_£jl^». JJL4J aL*^o : (t_l _ ^ * ~ V) J^~» >°ii 




TKE jljio Danfoss (j^^iJlji ^ ^ ^jlj^- jiJl^j ^Lw-a :(r _ ^ ,_ V) <J^=ui 



it 






i. . i . n t mJJJI j-a^i I J<a£. I tial] >. i-a- i oJl Jaj. ^_ Jj^jjJI j^jLj ajljj>- <L»-j-} jl 1J2 JlJ^jjJI <J^>- 2.SUJ JlIc 
(JjuL4 JjJ_l3 7t_LdJI <jL>oI ^_ Jjj-lL!I *_)La Jj^ *L3tItB JjJjlL) _}Jl«_'JI aLu^> IJi-l-i^ 'ILlu2.JI iLaJLjLa pLflJjl 
(Jjuu ^j^>-l 2j-« JlJ^jjJI (J-*^- -ilj Ijl J .JjJl>- ijljjj f-^J ijl tj"!~*[\ <J-»^ (jr^* - bjL ihH-^ *-jLa (jLj_<-u 
jj^a i Uf 1 *>■" (_yic /j '"'^J <UL>JI tfjufc ^_a < Jj^xlII Ja_ujjj (juj_u/ (JjuLA -il-ij-i J JljJl>- ^j^a 4-t.iiyj ^ m->U 

.(Overload) jlSIjJI J^>JI iJU JJ Jj^l 

(j|j3zl CjjJl>- /;^>- Jj_j-l1Ii ajLj (jljj_u/ (JjLta (JjJLojJ jjM-g-2 I tfLsol 4r- '*-*- l ^ 5 J <J->^*J 4r- -^ «"'' j>l a <.-> LLi-l3 
(_p3l_n_>ijl j^jQJLi j ( JlJ^jjJI x_iLa (juj_u/ (JJula ^JjISj > a" i u < JlJ_j_jIuI (J-«^>- (_paLii>iJl jlj a" i "Li _J . JljJl>- ^j-* 3 
Jj^jjJI (JLaj^l Jtlc j_Je_JJ jj^a r-jL>JI Jj^xlII (Jjl i nt lLi£. I uaJ I ?c ala i. . i . n > mJJJI v«2l! j_je_jj JaJLLa 

.4j-aL>JI Cj^?L>JI ^j^«; i^- ' "^ 4-uaAJeiX I 
j aI q L<aJI (jic. ijLsol £- »1 Mi«tl 4^=j^>- Liim-a pLajj^l £_ jjjejJJ JajLLa IJljj i!a£.LjaJI i aJSjJ Jtlc 
.j-ie-JJ <Lp-LJ 1 .^- A^. *^ j i >i~,^— i II 4_p-LJ I * ^"j a JtaJi uaj| fyS-iJ LlUjJ L*_u j i *l -i LiaJI j-ig. ^jlj^ i oJl /_allj 
aj '.'^~— CjIjI^>-J Jl j^^jjlIi a j l j^~~' j^j-^- Jl <Ja£, I uaJ I r-Qjso i ciilj aJL>JI j JljJl>- ^j^a (Jjt (*i"itl «.Jlj -LLtil 
oJlA jj^a i La c 1 i la II 4jLa^>J j .(_^jlj_>JI JJljjjJI auz-us (—i^ui ^j^a ciUj jjIulj j ' - ;^— ^''^~* ^" 4^Jj /Jl ^Jp Ji^ 
aI JlJcjjj/Li lLUJ j ' La C 1 ilaJ I i—SLSjJ Jtlc Jj-LaJI J L-cae-i uJI (jr iai>. ^j" i u a (jyic Jtaaji uaJI iJjLta /<uJ A I ^— > cu 1 1 

:4_JLl!l t}jl*l\ i^J^l 

i Kf I i>>\\ cJlSjJ JlIc JU^-lTjl X-SLX J-Lt.1^1 (^J->U tjjjj ) II < 7T a "l< aLj_U2J! Jl«JLo ^_ J.LX.UO ' •"" CjI Jl>-I - I 

i Uf 1 .^11 l si'oiiy Jmj j^e_J»l 

xjLa ^jlj^ i n < 7t a "i \ f-jjil^^i j-a-4 Jjiil 4r J^'"' "■* ' J * ' ^ aJ^LsJL Lai Jujr" i ul j '^— > »' <Laj^IaJI ~ r- 
^ i in l^ LL t -a^aj (j^~t ALaj-is < ■ m^—i^j (<uj j £ JJlajJI aVaj^s (J^L>- ^j^a j_aj-ll (jj^ 1 J" 36 -^' Lr i ^d>~' 

Lai .iai:LiaJI i_3L2jJ *j La lil -UVa ALa-^aJI I juk Tciij cL-po ^yitAiJI j^jJ.1 ^k. (Solenoid valve) 

(j£. ^?l J^tj-ll Jl J_2>^' ^^dhP^' f^^ ^j^-— ^l ' ^? tli-px-i LuLHj aI q uaJI \~JJt, (jijt^ JgLg.1 uaJI Jji mi" Jtlc 

.(11 — 3) J^— ifo!l JLc (j-Lia jjb I -i^-— ' La a£ JJlajJI ALaa-a (JdJ-^ 



mt 
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1 



aUi/1 









uflola 






7 ^Aaj iUua 






D 






1 




/T 


L 


^ $ J j* 


1 




^•yi.a 











ON 



J! i^^jJ 4-c-La Jl (_Luaj (jr^* - "^'-t^J ^-"rF* - bJl dhP-^ f-jLa (jLjj_<-u (Jjuti -i-ipJ.1 j-L tl ! I j_<4> (j\ \->v~i i"ill 
^-LajJI I alselJl 4_^_p_i (jl Laia ifgJI ,jj^~~ ' ' J ■ JJ^-pJI iLaj i utt ^j^a j_je_J,l (juilag <L>-jjJ JJLl «3 (j_itjjj -- flla 
J j_Je_iXI Jl (Jji>.jJLI Jj^jjJI x-jLa LiijL>.Ll i __^j_1 1 4_i_LajJI flvUflll A^e_uJ jl (_£jlj^>JI .SJuijJI aUu: 4-1 La- "i i ii2 
(jUaJa mJI i-iii nil j 4 u i a J I JaibLa ^)-<-*J )-s] (jr^- *L*jLaa ,aL«-uaJl (JJuu Lajm-i 4jLu.a-JI *_ii^a J] (J^^jjl 
4_*_ij/ j^^ Jl i^^|-i i^JJ' J-"^*! J-^ e - t i' Cy* ^"jO-*" ^C- ^~L)-£^' ?-*^ ' * ' a ' J *j'j^ >1 ^' "^jJ J-'ij 4r 
Jj^-jjJI *-jLa tju^ i ntl (JjjL^s pLajjl JlIc i La <~ < ual\ J I JlJ^jjJI (JjL-u -- fljLa Jl (jUala uJI i^-S|-i I i ^~~' . Jj^-lLJI 
'• JL1 L4-I aLuUL) »'^i' 4_La (J-lLoIlII jl (jl Laia ifuJI (_<-beTiJ j . Jj^-uJI (_L«_>J ( la I La 1 , 1 Jlj>JI {jC 

.(^jlj^>JI JJlajJI a L»jt^aJ (- 1 1 iiLlXI jjj/LaJ.1 jLll>-I 
^j^a 77jL>JI jl^e-ii! j^ji -»".Tl 4_»-j.i ^^-^^ (jl i>t,_L>. ^j » i ■> I, I (_)-$-*-! 4_u-ul_u,l ^j-^J 1 SeuJI 4_»-j.i jLll>.I 

(jLLala iSJI CjjJl»- JLoTl^-I JLl ioLc JlC.1 i h_i jJe-JJ 

.4jjIj^>JI AJLu-a_tiI A-u-uLUI 4 Lse Mill jLll>-I 

1 * I", -»■ ^ ^_ Jj^_pj| »_iLa ^juj-ij/ _a aj|j_>ijl (J I i<"i'» joj^jjl ^j 1 n~>- ^j ^ L^a 1 ) J' : -— ■"■ 1 ^-je-iil < J 1 1 ^-" 

.45! W 



.Ll>-jL>. (JjLtil (^jlj^>JI aL^-uaU 4 1 1 nitu 4_l>-jL>JI Jaai LgaJI (JjL«j 1 La a La *- 1 x_iisjjs J '""■^* juHa.! 



1i 
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l^jl£ JjUI £l>»N JJUIN f»U* r- t 

^j^a 4i-jjLtagJI JaJLia ^j-* 3 j^^ 3 tlA- 1 uj'_9-"' (j-^L-ul (jr^- (J-* 3 -*- 1 L^jlj - *"' -iJ LJ 4^-j' LaLa-ua (jl Jj-iLu/ Lj > lul 
(J^=lJ joJ La sJ^^p- <uLij_Laj a\ ^ L<aj| Ijufc (J-a-*J j .|_£jj>-I <*_i^.Lj (j-<a j_ie_J,l JaJLiia j <j^-'' Jul i La i i a j < 4p*-'-J 
T,$J^>- J (J_oi»0 (jl-J jjll£=3 lLjJi L^aJI ^_ JjjLa ^a^>-J Jtlc Lai .j_ie_J,l 7TJj->- J (J_oi»0 (ju i LaJ> L*aJI ^_ jjj'-^ tiJLlA 
jiijj l^JJI J-' 6 -^'' , U ♦ . ^ jjLa cjJtJJ t-c-uLJ^ ^^iJjJI ~ t-...tl j^^JLi JJ>-<l!l Ja_u-uj , <tl^— ~,^l ( - >£ . ~3|_i jJe_J,l 
^jjJI ajlj^>JI A^»-jJ jlj^-*" tUjJLJ Lt_u J .j_ie_J,l 7TJJ->- JlIc LLaJLuaJI (j_a j_<^=l ■»■ j i taj <_Lijj/2l ^j^a »1 uJt]| (_ylc 
4.o_l3 ^_ pLajjl LiUj {_y£. *l!u-> J .<U.}L*JI rO-ui lcu1\ 4_a-L9 ^j^a (JJ9I j_ie_J,l 7T_Jj^>- JlIc 3 u i a Jl L#J jj n-* i 
.( 12-3) J^— i uJl (jric OV^ 3 J-* ' ^*~^ 1 A.'«\\ jjtjj,| Xa.1 i na ^j^a (JiSj (_£JJI j-aVI ^)— j-i aegJI 
<_)_oj-)I (JL 1 , i L<aJI I Jufc (J a" i"i \ J . Ll>-jL>. J^Lla ^£j\jj>~ JJiAJ aLus aJlJt" i u \ a1~=3-uA.\ OJufc (_ylc L-AiulJ J 

f.\ uiC (jljjLl ( !_ajJ^(l I Jufc ^j^— » i ' J .s-LcaiU JjLijj^I «.LiiiAJI J j_ie_J,l ?T^>>- JlIc <■ iir r ntl i Laj. <j-U <_L^3jJ 

(_ y lc <j"U-<a jjfc I o^3 j_£jj>.| <L^>- jjjs i La C 1 uaJ I 7Z$J^>- J ^j-^ ll ill JaJLiia j 4-#-»- ^j-a 4jLu.a-Jl JaJLLa <j-u a I ^ L<aJI 

.(13-3) J^, Ml 




yajuvx~A\ <*ia (jIcl jitjJll Juc. lUiiMI 4- JLiall^jjtj :(12-3) J^ mi 



no 
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Evaporator 



E= J\l Z 



ID'C 



10 *C 

■_iioi| ^ -j *- ' 

Superheat Superheat 



3 



1 



J 



Lo-jL*. J.lL*-« ^$j\j^~ JJ-4J aLa^o :(13-3) J^-i ui 



^= 



.(14-3) J^ Lull ^yic (>_l_0 Jjb U^= .UA1 ,MI I ^JJ Jj£. LIT 



*^Nr Pressure J ',"")" 







j_j^Lj aL«-u3 aI JlJt" i nil Lx>-jL>. i '-"J* i^aJI (JjJl*3 : ( 14-3) J 1 '— - 1 u< 



11 
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(Jl t" i"il <\JL>. A_ ** ''"' >jy^~~ ' ' Ls_LcC TuAj ^Mj /j i "J'"*' '* "Jj J^"* (*La_u3 pi U'tl ljut) A_ A JlJt" i rl t 

l 1 alSaj a i Uf 1 ,>.tl ^j^^slJ La Jtlc Lai .(A 4_JL>JI) J JlajJI aLq-us 2— g.1 uxkl] (JjLu/I j j_Je_Jj ?Tj)J-»- tlA-> (Jj-a^aj^ 

.(B <UL>JI) a La^a] I i_JJa J a *S* »1 uJlIi ,_LL-ul j (JjI i nil LJaa. £y\j ^L^^a-LS L ^)ul\ * L»juaJ I J-^J 

(J^Ll>3 (^jIjj>. JJlAJ ^Uu: aI JlJt" i ill (_l>-j"i i n" (jP-II J j-Je-iil (J}L>- ' '"■♦ t^aJI 4r 3j"^' (*r^ ? c - t *^J- 1 (1~3) 



■ 4" > "J'-*" 



>mi h^j^~ ^j- 5 


jjjjiii 2-jU 


-40 °C 


-30 °C 


-15 °C 


-5°C 


5°C 


(bar) JjjuojI i_cwjicoj ^ jJI .UiiMI 2_ ^LoioVI 


0.030 


0.050 


0.075 


0.100 


0.150 


R12 


0.050 


0.075 


0.100 


0.150 


0.200 


R22 


0.030 


0.050 


0.075 


0.100 


0.150 


R500 


0.075 


0.060 


0.120 


0.175 


0.20 


R502 


0.050 


0.075 


0.100 


0.150 


0.200 


R717 



Ll>.jL>- 4j.}L*_a <—t^-j" i i'J i^JJI j jJe_J,l '2— lLlJ tiaJI (j^aLaJol :(1~3) JjJl»- 



JLLJI j=i 




Six Tube 
M.ii I'iji'i 

• Vt?Ji! ^_ijjl jj 



(_l^_ulj| 1-. ^- 



Suction 
Line 



— Equa-izer Tiybe 

JajJLj^ojl AjJjuO t_Jjiil 



^jjLtoil fj>« «_a Li».jL>. (JjLla (_5jIjj>- JJuaJ pXajuo :(15 - 3) J^-i mi 



■w 
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jdna.TJ 



^U^a jjb I -i^— i (_£jlj_>JI JJlaIII AlJZ-us X_s (JjL-u pjj-« isLiis! Jtl£. '**" a ' 1 LoJI ^j-* 3 pj-tll IJuk aJlJt" i u > La. 



£=, 



■ (15-3) J^aAJI t> 

p^~~ »-seaJl (<uj i^JlII j a! a L<aJI i_JLs (_ylc ^pl^ cr^ J^^ 3 ^ '37" ' ' * '^ LH 9 Pj-"' ''-'-* (J- 4 -*- 1 

ajljj>- <L»-jJlJ ^j-ul 1 ri^-^U j iak ^JlJt" 1 n < *^~p»- ■ " 'J j^~~* 1 1 -SJlajJI aL«-i^ Cju_a^=_a ^/u (16 - 3) J^— 1 mJI 
4l>.j J ^_<Juj I j" j a j '»"" 4_ul_lj^^3 <LajlJLa ^2>C- 2jLlC ^a-ife J jj"i 1 n^apjlj i_3j_*-l Jjj-jjJI i laj 1 uaJ qai^ Scj II 

. j_je_j, I 7:jjj->- JlIc < i.sr 1 n 1 1 Jaa. £—. jj~ 1 n^jsjlu I *_iis^oJ _J . e j '^><-I I 



......... :: .. : . r .. jjimjoj. 



pmr\ 



(jJIUj^O^ 



[ t ^N/WV r 




>4= 



LP _ 3.JD 



A 



/ 



Thermistor -C 



ffl 



LP Vapor A 



Thfirnal 

Expansion j^ ^ 
Valve ^ -^ 



Evaporator 



C Cl'Kr 



Suction 



HPuqutd 



HP Vapor 



■_:":ie"i^ r 



/ ^6L^ 

Discharge 



/ 

Molor 
Compressor 



^L^^a JJUJ j»Uj^> : (16-3) J^-ini 
<LajLiLo ^j >» A ■■»■ " (^j— ji -»"tl 4.q_l3 pLflJjl Jtlc (_^l) j_Je_Jj 7Tj)J-»- JlIc Jj_)-lLJI Jaj 1 "J ajljj>. i>-J-S f-LflJjl JtJ£. 
IL. aI -^ uaJI i_JJ3 ^^— j^ I j j 1 11 a (jolxjJ, I <Ji».l.} Cc-ilU jl-Vuitl J J jUI (J £\ 'j j^— II _jl_pJ1 jljij_L3 jj"i i nj^apJI 
jJJ .j-^Jl Selll <L«-i3 jj a a he *" a j-je-iil j->j J-J^-pJI 1 laj 1 "J ^juj-i-u (JjuLA *_dJj_) LiUjJ L*-U J .TtlnJI ijLsol 

( ij I U 1 1 Jlj»J| J| i. 1 -a- 1 nt I Jaa. ^$J~ 1 a a 



nA 
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<LajlJLa (_p3l flj<JI (Jj i^-S|-i L^J-a <- fir i ntl i La.3. ^j" i u a (_j-^- ''Jlj-*^' "^J- 5 f-'H^ L * 3 - g -* ''"'" i— k2j3 Jtic. 
(j-U i Laa » i a ) I 4_!.}L*^a jJJ a! ^ LaJI (_JLa t-LLojI l5-S|-I J .£)Lss-uul jjjGj aI i LaJl i—JLs tcj£ (—IllILi j jj" < nj-apJI 

^j^— i i ' I i 1 ^ ' la J Lual! 4_l»-jL>. 4_!.}L*^a JJ r-Lljso V 4JI ^Lij^^aJI JJujlJI aLus Cjlj_La_4 ^j^a ,jL2 LiUjJ 

(J »>»3i sl.il d . , ■■■^-. » | JJb j 4Jj t i"itl 4_)^j-)VI jj^a (JjtJ jjjjl^til 4 i i iiilu 4_uL)j^^a 4_Lu3J A I JlJt" i nl J <l^=j_;ejjj 

. Jj_)-lLJI *-jLa-i 1 4fe: i jjjwLo jjj/LsJI (j I j <U^sL>. » Jlx>- iJ9.} j 



jAi^H lajuail uJLy 2ulj£ j*ofM - *V 
jflfl^Ul laJhaJI uulg- Aa^aJI j*a;^ 4ix% 1- \ 

^JLc 4 lV<il -».I I j Jli^iTlII x-jLa ^)Ljj_u ^_ p^~ i-Seltil ,j a fl 9e * I , I i La » I ia 1 1 l_uL> <La!iC (j_aj^ta aJlJt" i a \ 
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j 4 1 ia d -» * I , I j_ie_J,l ajljj>- <L>-J-} 4_iJ3lj_a £ys aI a-i^aJl ^j^— 1 1 1 I i^-< /V j -(jJ-*-!' "Lsol ^_ p La * U t_JLa LiLji^so 
SJLjuajJI (Ji-1.1 ' La » 1 ia 1 1 pLajjl '£— t. 1 j 1 n"n La.4 pLfljj^?l £_ jJe_J,l sjlj-=- <^>-J-i I^J W^j-^ (* La^aJ I JjJju 
Jjula -il-ij-J aI 1 t^aJI 7tlAj J .7r-Hll oL>JI IL. aI -i uaJI (_J2 «^J j r-LolXI JJl^j (_JJ ciUj i^^Jj J 1 4jj/L>JI 
... I i^-< * j JljJl>- jj^a j_ie_J,l ajljj>- A^»-jJ ^j a -- 1 he *" a Ja£.l tiajl (JM->- Jj^-lIII xlLa ^juj-ui 
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udduSyUI j dJJull 2l4aJi ^ (oSkSB^JI iJUwLwi 
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pjj !^yi aVajus a\ JlIt" i iiL) ^je-i-q-U jjLiXI «.l_^jjl ajljj>. 4-»-J-i s_ p ^-— LSegJ I 2LLa Tciisjj (12 - 4) J' : ~— ' '"''' 

j .jje-ujJLI j^Liil *■'_£«-!' *j'j^*- ^"J-i Jj^-i J-^ e - t i' 4 -*-" J- 1 ^*^ <j-° O^"""* 1 ' /-4-ujLHJI p^~~ »-SeIUJ 4_LaL^=LLa a Jl>- j 

.s-l^-JI ajljj>- <L»-jJtJ ^j-ul i n~>-^Ll C/V 1 a! -1 LaJI 3 Lu-aJ aJlJt" i uJ 
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^)^.l ^>2»-w ^j 
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i iy« 



[7J (jj/j^jl J f-j-i (j-a *I^«JI 3jIjj>- <*-»-J-} 4r ( f i^~' "> > pt^ '" ! ( 12~ 4) J 1 ^ i"i 
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■cvinl[) lliiipillr].tvicill pilnill nnlnllniiiiiir|Qll 



♦♦♦♦ -* ♦$*♦ *f i «♦ 



^^"'N j Jl^lUI CjIjjJ ^_ CjLLsJUI 






. L^JLu-ajj (JO* 3 J ' ^--^"~* J ^£>rP^' J^'J-^ ' * ^"' "" * *^J3J ' ^ CjLS^eJUl <l3j-*-« /yic ajJuill i >l i ■■"^-»l O 

:3JL&mi JjUjJI 

stjIjJU j cjLjjIj^>JI pic cjLlu/Lj/I • 

CjL-uLjJ9 • 



AV 






(Jj ■-^Atl £_ lj" '"Ij^ pj ^"i tl CjI -i la * U j p^~~ '"*•"' ^ "j ^a- 1 J 4j inL-uVI sj_£»- 2I Jl £al ci^/Li 

j_i^LL*JI Oj^Jt (_>_tJj J dll aSelXl ' /y a ' n" lJi-u^sljJI J Jlj^jjJI CjIjJJ ^_ A-L^Ltisj j-caLLc aJlJt" i ii"< t 4-fljl 1 nil 
1 a Llseja ^_ p^— ■-►" II A— j_!i^=l 4_j_aj_a - 1 Lag. I ^j_a (j ^— » 1 i C,.— p. i CjI Jlj>-jJI (J It" i*iil ^j 1 n~>- ^_ I a j a 'JJ^ 
(j_a CjI tLseULl Jj, ^- — ■ a ' <_iUjl^= .SjjjJI Jj>-!^-a i allieja A_ J-i^jTJI ilaj ■ ua aJL>- 4_L2lj_a (_,!£- JlcI > n" j CjJj.l<TlU 
(J ifa3 ^j^a Ja£ 1 uaJl 4-)Laj>.j Cjljl^Tukzl ,j -■ I i<aILaL^3 c d) I Jl>- jU 4_u_u_uj_JI 4 a j a H 4-a-aILa C iLJ a-£ 5_L*_) aLjJLII 

tcJ I...^L5tIiJI ■»■ iJaJl 4_u_a-g j CujjJLlI 
(jyic 1— 3j-*jJI J i—a-y^al!! j Ju^jTJI CjIjjJ A— •LaJ^r" 1 all d)l aJelXl p-£>l 4_i_uIjJlJ AJ-S-l i_3jjjj J LaAll ljufc ^_ 

^Ulli^« Alaljil^jLaJl^tLllfkLiaJ V- Y 

^_ i_dJi Jl Ljj_il/I I 0^— 1 pjUL p^=_>u jxUaJ aI JlJt" 1 11U ^jlj-iJI <_}i-l.i OLjX\ i£j^ 1 u a A_ p<^— i-»-"n pjj 

' J * ' ^ J a /Jai ) ^jIj^JkJI (Ji>-I J <lLlLo 4_al^C ^j_a puL*JI p^~~ LSeHJI ,aLlaJ (ja^suJ J .j^Jitl I Jl4> ^j-^ (Jj^' J '^"^' 

I j -1 1" 1 •■ ' C~l>- (LuLlj^s j! ^^^-■^"^-■^^ *J*-^"j (Jj >"'$■*' ^"^ 4_4 - > "^ (*-" J '*HI i^j" ' " a (jr^- 'J-^3^° 

^j.Lt-1 J TcJLdJ aI-4-^3 ^^C SjLuC p *— '"»" II 4 I J I llj p ^— »-»"' I 4 I J I llj ( JT i£- < 'J J ."I'll I A^JLlJ p*^— 1 -a- "ill j L^JS. 

.( 1- j) J^— » uA\ (JLc. Tcjisj^a j^k I a-^=> (jlj^>JI (Ji>-I J s-l-ll ^gj" 1 n a j-tiu i. 1 1 n~>- ^-i 1 uLu J^— ■"■' 
al a-^aJI (_JS J-^J^ i^J-JI j-aVI (^) 0U0VI '£- fljjill SjbL p^--^"tl jl^-w p_^5j (jlj^JL *UI f-LtijI J if 
*U,I ^J~ 1 a a j 25 1 " ' j 4jJl*jJI «.La (jljj_u/ (JjuL>s JJL) Lpojjj a I uaJl Jj}Li-)L) .(Jii-I' «L>«-ll 4r L^' J-ij-uVI Jl 

(^JJI j-a^l Jiiinl (Jl 4lal_y«JI Jj_ci^ gljTLL.u.a q '- a se Lj (jlj^JI (Ji«-lj Ji^^jll *UI (jr Ll i_JLLaJI ^LjJjl J^J£. 
oL>JI IL. (_g| cr^ 1 ^ L^l j*L*jL«aJI (_JS J-^>J LkJiIc .p^=L>JI (j-a J^tjj (Y) oLso^l 'A- f-ljJJI Sjl jl IL. i_xj-mlj 

. I Jl^=l4i j 4-)Jl*Il!I *La ^jljj.ij/ (JjuLA jl JJ_l2 TtloJI 
4_La^= (jr^ 1 ila^L»»il (*JJ C..-cvj < (jlj^>JI (Ji>-I J s-Lil ^gj" 1 u a j-<-*3 J^— 1 uJI I JJt, (jyl^. ( _ ;r lajJI ( _ ;r lre-LU (j-^ J 

.(JLilUIiiM S^ll^ 4 Lila 2jo~jJI a I JiJeTu-u 2( 4 i 1 iil_La fcU.1 l j J a 4-u.t.a 
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) " ■ all > lia 



Y -l.^'.^NI 






100% cj** f U^ 



100% j5i-c>-^> 



<jLdl ^j-. ■ .. * a p^^i^ik-, -rl-5^ j^a 



,>jii 



Water pressure reducing valve sUikiti ji^w v- Y 

i La » i ia ]| ^j>> . ,W,t LiUjij i ^j c^-i"U j Ju^jjJI CjIjl>.^j cULI ljLII i m A. 4-^Ls» CjLaLj-ua aJlJi-"i n"t 
«ja i- 1 1 "UxiJ «.ULI JoJtjLa (JjJul.iJ a Jl^t" i n i JaJI i is 1 1 ^j -^ i ■■> ->• ' lUinl /—Jala »JaJLa tc-iJs^j (T~ 0) J^~* '"''' 
S^J3 (JjJutTu LiUj j Lij_L) a! -i L<aj| 4^el£ ^_ p ^-» sej ] I pjj <«t— l>- .^jjLJ.1 jl CjIjl>-jJL) aI JlJt" i nzl (j^-il Lgaa. 

.(Diaphragm) ^jil *LiiJl ^ ^jil ^Lai 
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ye-li-Lil I CjIJl>-j (JM->- Jl (j-La- i n" 1 1 / Jj^-iLl I CjLiLo (J^L>- s.U.1 (JUj_ij/ (JjuL/O ^_ p^-.-»". tl pjj 

jj^a pjjil I J-A (J <i" i"i i j .3jlj^>JI i>.jj jl i La » i la 1 1 jjjG c>->.j J *" i*ii~ 4_lIi cjLaL«j-i5 aI jiir" i uLi (Chillers) 

Jj^J TtHaJI jl (jli-JI tfL>o! 4r {*' ^ '^* S"*" L ^ L dJ- > ^ *^"Q ' "'J.' (*J-i (r'Laj-a jl 4jLu^a_i) (j-uL»- (JL^- '"'' a ' t '^" 

.cJiLa j i_aM-C- fj-i (j-a ' *~*-— i a (J^li>- *LU (juj-i-u (Jjula ^_ p' : ~~ ' **- ' ;» ' n ' a ] utlaiLa Tciisjj (Y~ 0) J^-* ■"■" 
.JlJ^-lIII »JjJ^i ^L*-!! i LaJi LJaJI !_gj)" i ii a (_ylc- ' Ja£ I uaJU ^ LaJI ila-jo r-Lilll J I /, i <a a 1 1 (_)^jjVI Cuui (<u-i 
jljj-^ 7r"i^tl oL>ol IL. aI i uaJI <_JJ3 «lSJ JJ lS-^ L*- 4 T^HI p*" -i ^ '_' L-oi^ailL) Jai uaJI f Li3jl J-Lt-3 

Lj-4 JjlsJI tfLsol 4r , A L«J-aJ I (_<la 4jl/0 i. i -a- i in j 7-LolXI JJoilu 1 1 V*.^— tl ^epUMjg l _ T ic- ' La » i ia ] I (jJaAseJi ) Lajiic. 
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.mj^j 



'jy>* 






Pressure-Operated water valve 



B -* ' ill mg B 
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?*__ Tem peralu i e 


™ISj3F 





Thermostatic water valve with sensing bulb 
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al ^ .^.tl i_JJ3 *_3J> IL. Ll.l^u.o ^Ij.^jtl JiJj .S^x^LI jU-JI JJlAJJ *UI «jl>>- "^J-J-i f-LflJjl jJ*3 I *".^— tl ^ 



Pressure Cut outjijjiljjiiiuilia^ljJal^ r 

Sj LaJI i LaJ» »^->t Ja^ nU pLijj) jl ^a da-el tiaJl ,j "*J lqjhJI ' J «Jl>.jJI 4_)La_>J i La * < a ) I x-LaljJS AjJtTu_uj 

< i La » i a 1 1 _)jjij Caj (3-^ J 7tldJ 4_ul_)j^^= 7c_uLLa ^>£. 3 jLlC ^^ j .t_ >•*■ i oJI i LaJi tlaj JljJ mil (_pal ajojl jl 



JaiLu 



tujL1« /_ a i ii < 



^UJJ 



(jjljj (*-^-^ jj^"''*' <j-° J ' 4-jJ3 p^~~ »-SeaJl Jl >il tia-i-iiaJI j_uLL) <jL^3Jj *- i x£n r-Li-La £ys JaJLuaJI *_LaLJ3 ,jj^~~ '"" J 

.(0~ 0) J^— iSJI (jyic tl^V J-* ' -1 ^~' (' Laj tiaJl riJaJiJ) J uaAll 4 Laiij JjJljso (Jjj ^j^— a ' J 7-LiiXI 

i La.fi I LJaJI i * aj" » j 4_uL)j_£^=lJI SjjJUl sjj-i , t-> « . >. 1 1 *JaLJS --"•-' ) 4-1 rj<i mXI Jlj>JI JjX. i La » i a ] I pLojjl JujlS 



'ijS (Jj-^tJ 



U^-^ 1 ^^tiSJaii 




(Jjj^ajp 



^_ aJujJI (j2 Ij-La-i J p^-i LaltJI da-Lea ^j^- -^ D3rS ^^Ij^so i La » < a ) I ajLij JlIc ajLc aj^ljJI « '-^ a /«jj j 

Tt-LTci^j (3-^- r"- 1 ^- <^c_lu j| i y,^—, 1 1 ^— i ju^-iTJI aLLj clj-s-l Jl>.| ?lj) A_ J ^* CjjJl>- /^laj i La » i a 1 1 

« La^JI (—iLl^uI <L>JLl>3 Juu LiU^ j LlII jj njt j Lij JlJ /yJLsJI i La » < a ] I xJal^ jLxj (jl i_i--vJ i d)l al -i Lall 
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jtiaLJS ' ■J' : ~~'j" («J-i LlUjJ lLsI » ■^iVI 4 i i ii \ pLojjl (. i 1 1 ii < _}j_LaJI 3jIjj>- 4_»-j-} pLoJjl jl («.l_^jjl ^J-^ CjLlLo 

jat 1 bar J! 0.6 bar ^ s^Li .Uj.mi j-LLa 'K"\> j .^jJLJI jJc Ja^LiJl l_sLa^ J ^A^:t< ,u;,mi 

i_<-LreTd lLUJj (j * J .' ' * ' -" ' ' jj-a i_r- ,* ^ JaJLLa ■ 2 ■ ) jl SLcl^-a *_a t ^e_JL! -" "i > --'"' JaJLLa J_y3 

*_LalJ3 (J-dJ9 .}L*J < i La » i a 1 1 JjJ <~u\\ (_p3l fl-JoVI l_ u i oJ dag. I LaU J t^a£ CjjJl>- Jtlc J .ajjjJI (Ji-1.5 s-^J' lJ.3*"- 5 
.(Jjj^kJI ajl^j>- <<-»-j-i (j-« J^' 5 ) (J^l 2jI^j>- <L>-jjJ ^JaLLa JaJLia Jtlc Lul |_£jj>-I 3j_a ^ >. A -» ' 1 1 JaJLciajl 
j t- i -a- i nt I /— Laj* ^j" i a a (_ylc- (_ 3 J'-*^' J (_paAse.ll I i La » i a 1 1 xJaLJS I '^^~^;"^ 2Lla 7c_iisjj (*\~ 0) J^~* mil 

.JjiaJI 

i La » i a (jiaAse * ' JlJ_L>- ^j-a I giji ■"■" Ale j < («-tSjLaJI <Lil jl 2^13 _llc ^lTua)*Uj^La ojJ, ajjjJI I * a j" Jl*j 

j .(jiaisfciXI JaJL^aJI J^aLs Jji£. fj\ i^-ijj OJ9 l£^' J-°^' t AjjUJI <j-o JJSl 4.4.L3 ^J 4j'^' 4r S-^ 6 -^' 

,UA1 .Ml l±!j_>J, ij^allLi jj^— "tl J_« u,i*(t| I JlJ «_U (_£>-p.l3 CuSjJ jL^J- iaLiis! J^— ij liUj (-.JjeTLl 



S3 




.UV.MI g.t.12 c-q^j ;(V 0) J^auS. 
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jaaa.tJ 



jrj-ij-a <_)}JJ3 7-Lula (_yic (J a" i"i i Jl>-IJ jL^>- A La ' "'J.' (_)iaAstIil J /JulIi i LaJ» L^aJI ^_ p^-» -»■'*' " ^j^— i i ' J 

.(V- o) J^-. r,M Jlc c^rt* ±* ! *^= 



7T9-1>"' Q '^ (J-^L^ 




rf 



JVx jljJo (_^u_^aj| J f-_jj (j^a K3^J-° ' a J-^LS : (V - 0) J^— ui 



tj- 1 -^ I a * a (_ylc (Jo" i"it J .oL>o^(l ^_ (Vi , ,,^-.1 »" * £v* la » , ^ j_uG Caj (J-a-*-i (_y\>^ Jajuia *_LaLJ3 aJlJt" i a i I -i^- 1 
jj^o j {J l<3 flJI CjJljso 4-Ln.a 4_a_ui] (j* la » i <a ! I <j-u JjjLiJI jjLso Jtlcj t Ja-i LtaJI 4-j9lj_/a JaLSJj I -i j^'^j" pJ-> 
ilaj. J_ru Ci-iTli <-^-^>- t CuJJJlII J-ii-3 ^j^a Jag 1 tlaJl 4-)Laj>. JaJI uaJI *JaL3 (j_/a f"J-^' '^-^ (*' ^ r " ' "' <-^jVL=e^a 

i la C I i >» 1 1 i sL2->] pjj (_ (Tr i ii 11 Ja-Ltia jjx. dujjjlll Coj JaJLIa (_pal flj<j| _Lat-3 .Ot-U^iJl a V > >> a J^>. j <_ >tt m II 

jjl^ejj j JljJl>- (jjs CuJJJlJI Ojj ' La » i a x.^jj_i (jl Jl*j zl Jag. I uaJ I (Jjt i"i" a jLcl ^j^— ■ a I 2 j .«Qjl_a^><J LlII 

■ c-^uJIiaJLLa 
Ojj Jaj. ^j" i ii a (_yic 4-Lllijjj <uLijJa j ^jj/j^jIj £jj (jjj (_^9jjjJI i LaJi uall xJaLJ9 (j^-J-i (A - 0) J^~* uJI 

■ Ct-u^lll (J ifu£ (2>a cCuLaj>J i La C I LJall i. <-3e i nil daj. j Ct-UJJlJl 
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4^=j3 4_2j>La j (DanfoSS MP) ^j-2 daJLLa *JaLa :(A" 0) J^- 

Oil pressure safety cutout 

Solenoid valvesc^daLUt ) Ju^jkJI uUUm - T 

j j^jsJkl (J_j->- Ci-iTlo iy il 'j j' : ~— i ' aLa 4 la i ul aJ 4itih _al o^j^Jj pjj j^a^ta J^— i ■"■ ^_ iuj^j (_£Jul a I i LaJ I i_JLs 
pl'u J ■/, i njVil_Lt.t,l a I o LaJl ' 1 i >■ i i ^ <i hi t LiU jJ 1 1 I j I La 1 1 j-uGJl CjI Jl>-J i j-A i j^-— i <1 ' /, I njVil_Lt.a Jua/ CjJlJSO 

■j^— jj -^" pjL (Membrane) <jj-a »1 M.r aIjlj&i<-uI ji cLi^oj i_JL3JI i-aj-La XJa --ij; ^1 a^aJI i^tla (jJLi jl 7t-^s 

^r.nULiLa ^La-^aJ gjuiUL jiiU LaJ j (Normaly Opened NO) jLLa s_iLc <_., ,, . jULLLa ^U.ua] wiU L 

.(Normaly Closed NO ^oiia s^Lc 

. U » i >> ^..j_olj^3 j Jj^uJl x-jLa . U j U -^ ( _ 7 JLc i A i i^-i"tl j Ju^_i1"lJI p LaJ J_ O i uoLal *» v diLaLo-uaJ! aJlJt" i uJ j 
<_ « < »i •> t <U_aj_a (_ylc (J J i -^ "- 1 1 (j-a CjLaLs-uaJI ^j-a f"J-^' ' >-*-* Q^"""* 1 ' J ' La a LlqJ, I *'_atJ' J dLiXI LLaaJaj> j OJJ-JI 
t^-u *~ 0) J^— <lj| ..^jJlJI (Ji-JuJI £ys JjISTJL LiUjij t( Lu^auJI j J>J>-pJI ^'jJ- 5 4r p^— — "^ <4- 

/) "j A > I \ pjj ^j_a 4_u n iPiLiiLa '"" aLa-LaJ 4_LLal 
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Solenoid Valve 



Expansion Valve 




trainer 

( % .-a- . nil U •>. 
j^- Suction Line 



-~A.C. Sorvico- Line 



aLq_LoJ I ft ( il~>- 



^ mjULLLa al.air-> :(^ - 0) (J^—i ("i 




Hi V-K. jlj-lo (j-uj-aJl-S frftj (j-a 3jirijt-iLi.t.a CjLaLa-ca iQ * ~ 0) (J^SLjfij 
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Three-way and Four-way valvesuUL^VI^LjjJIj^i&luUUdJI - t 

(_^jJtJ j^Mj aL«-i^ TcxisjJ (l~ It" 0) J^— - 1 mJI .<U^sL>JI CjULuiajJ! | j^-» 1 ^_ i_lUj J < cllLfcLsol 4-*-ijl J 
■*! a i^tl ^| JlJt" i ii V zllLa (<_)~ M - 0) J*^-* ifuJI 7cjisjJ p — I 1 ^j "J fl ' S po-l (j-a (-jl-i!) *IjZ-u3 l_<-lL>. /J j 

.xJSjJJ (j-tuL) ^_ JaJt-JaJl *JaLJ9 j (jj/LuLa (Jjj^sjjJ (_£jjijj| ^^^LlII 



Lo AU^3 



LT^i* 



^pMi j»Uj^> 



■M,— (Ml 



SMjjp 



Ml US LM .IV 

A 1 




JjJVL jlj-la (j-uj-ii-)-} f-jJ jj- l£j^4 cP^-* <»Laj^3 J (jr^^-" (*' < *''° '('" ^ ~ ^' J^~i i"f 




(-ogp-ogcgw-agD- 

i:"- II' SOI BML 



■" '—* — ' I al i i^ 
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E 




aS^x . 




^j'Li j»u^> 



JjJVl j'j-Ia (j-uj-d-O f J-I jj-a (£3^ (jr*^-i »Iau3 aI JlJt" i iiI :(< !~ \ \— 0) J^— i .". 

r"^~~ ■ ~»-"'N ' i^J-^-i ^i~J->. cLiLi jj\^r i n'ltl J Jli^iTJI CjLiLa _L)j)jJi] 4_^jpj j JT^""* (y^M-tll f" 3 '^" ;* J^~" ' " » I n^""* 
t>_u ( ^ Y- 0) J^aAH .4jJl«j]| jIjA JJ i alXI i>.U. (jfi, jlj U fU-jl J i alii J>L»- *U! U^-"" J-^*-* 4- 
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.(Bypass) (_ai^=J.I i^U. ^ J^lpl *L*^ 



Adjus! merit 



Pari • 

Jan " — 
Tc-tfer 




&**?*■ — -*■ Pan 2 

^ ' la Condenser 



Hiqh-P'esbure 
Ref rigs ran r 
Connection 




a L»jLaJ I jj^a ' J ^j m^-i «tl j| ^j-iir i n" II J] J£>-l1II jj-a *JJ^' ,J ..^-»»t <L)jlj^>JI i"<1 actual, I ^_ cl)LaL«_i^aJI 
( _ ;r cLij aI -i ua] ^?LiLa Tuisjj OY - 0) J^— uil) W<J , ig]n[jjua jl i^i^ J-"'-* L^- 5 *-lsL<i>L^>>J^I (jr cL>jJI 

. Ju^jTiJI SjJJ ,_) "^~ i »* A Jua-"i i n > /— m-lla LjLLa 
jjjs (JL2jJ zl rtiJJ tt~43» AjjIjj>- 4 he i la t ri millu (-CUjJI a I t LiaJl a I JlJt" i nl <UsjjJa ( 1 L~ 0) J^-* uul TciisjJ J 

(J^L>. (jN j i ntl i>L>ol c-ASJb LiUJJ i^tjlij j .3jjjJI (j ..^— » j («.Llii) i^r ■ ""^ aUqJ Jl (LLl^s) Jlj^jUJI AllaJ 



*i 



j*oLsll J*adl\ 



^ 



> ^r 



uJdbt£UI j dJJull A^aji Jp {&£J\ iJUwLwi 



jaaa.tJ 



(jii-ljjl i_iH1 _^>o 



(j^i 



) 



U .- t . > ' I /^a 




From 
Compressor 



To 
Compressor 



To 

Outside 

Cail 

^^ii-ljJI l aU,l _^*u 



^ , "jt^l o^g ^flb) j>U^3 :( 1 V~ 0) (J^ajl 




Reversing Valve 

in 
Cooling Position 

-Reversing Valve 



4 



>fe 



-Inside Coil 



Outside Coi I - 
Expansion Capillary 



Reversing Valve 



HeaK'ig Cycle 




- Reversing Valve 



Insde Coil 



Outside Cml- 
Expansion Capillar/ 



^i-l(j .l v ^. 2 u ,„lj i I^jlj^ <je ,U/i 2 SjjjJ! (jj^ax. :( \ i~ 0) ,J^3_<!u 



^9 






*M 



) )T 



uluSyUI j dJjull 2i4iJi J) («£;tlll iJUwLwi 



jaaa.tJ 



Check valveg^j fkiA fkUa - o 

'LJL'JI C )Lflj Jag]! ^_ tiJJj J U"^ i nit Jl>-Ij tfLsol JljJlJ^IlI pa^»-jJI a JlC aLu^ aJlJt" i ii ) 
.«Jl>-Ij «JJ-S 4r ^a^'^"" mil Mfi JJtAjil CjLaLa-^ (J^L>- Q^J ' *"' /« Jc-t. <Ujlj^>JI i " < I V < >» 1 1 CjIjjJ (_j-^- - ' 

i >iaj", tl , U. <- 1 i >. \ I JJ jJjLjJI p3^-J f-U ' ^"^-» 1 1 ^j ,.A< (jr^- ** J ' ^ 2Jl£. (J-u^sjj Jtlc - pj 
pjj».jj| (j^a t_ i -a- i ii tl jLc x_U 4 iil'iTe^a JajJuis JtJ£. j"i^-it jl ^^^j^itj-a JLc J o~i i"i" ^Jj1\ CjljjjJI A- ~ ^ 

r-JiLw OVr^ OV ^0) J^=lAJI Lai .f^>-j aJlC *l -> uaj ^^Jala *_LJLa O0~ 0) ( _L4=_^JI 7t-iisjJ J 



-I i-"t| c-JJa Valve sad! 



Spring ^Lj 




fys-j aJlc aUi^ Q 0~ 0) J^ A 



^jljja* J Juc-i A I 1 t *a 



£«0 (****■ (^L*^ 



HB^ 



-r f A 1 



"V " - M 



jJ^LuLo aI_4-1^> ^ r ^"J- ajL£ ' ^L^-t-S 



>Je_iJU LJajL^as p fc* j ^ 



I 



Sr 




4. ' 



t^J f^ j>Uxa 



NRV jlj-L (jjijij J p^J (Jjo fyvj aJl^. aU i.M yjLaj Q V 0) J^-i uJI 



^1 






^j^a 2Jl>-^jI ^CisLic 4_iL«j>. i _p3j_iJ *'_a«J' ' ^.j^""*" _J ^L>r~' c — ''Jl9-^ 4- U' _a ' "3 4 *JlC a JlJt" i uJ 



Safety valve jUVlj»Ud>- "V 

(tcJI... JjJaJ! LLaJ. < (JjI < ntl <jlj^>-) (jy^^ 1 i-taJLLa Ccjvj <L*JsljJI Sj^»-2l <uLaj>J (jLa^fl -aLa-^ aJlst"h uJ 
(jL^=uo ^_ cGjjjj /<uj Jj-U-a 2jLc Jl>-Ij <jL>oI (_£J ALa-us ^j^l SjLlC J-A> J i La » i ia 1 1 ^_ 4Jaj_<m aJujJI jj^a 
iL-J cS- 5 ^ 1 J-^- J^ "'.' ita-LuaJ I fLo3jl JtltS .Sju^-jJI 4jLu>J j-<i»-l * -*l-i^- » AjLsr*iiiMj ilajLuaJ I 4jjslj_a 
T^j-^i 7r a "i < j LuL2Jj (jLa ^1 aL^s Ttloj £ ^llLa (-12 (Jiag lmihI j-JLtll LLaJLuaJI xJaLJS (Jl t" i"il aJlC oj^us 
(_pal fl-jol J] i^^l-i i^JJ' J- ^! > j^~~' 1 a OJ9j f"J-"' 4r ."^ *L^' Jl *JJ^' (j-* 3 ^£>rP^' f-^'- a (j- 8 < 4H 3 -^ = 
(W- 0) J^.MI .LjUJ3 aU-^I jiJLb ^-lUJI JlJ»JI Jl JaJLc^aJI ^Li^ol Jl^I .SjjjJI Ji.lj Ja-UJI 
' >J^ <J-iJulL) <_lUj J JjLajl ALa-LaJ 4 i i nitu tlZloJI dzjujs _L)_L>o Juu .(jLa^fl -aLa-us (JLilulul <\Jij^L> TciisjJ 

J^— » iaJI ^yic Tc-tisj-a ^ifc I i*^ d U , , X rf U^ I jj*~ ^jLojJ i ^11 i n< «LLusG ■» si l 

tj—L La ^jLa 2 1 ALaa-a ( '^^"-j" 4r Lr^-'J- 1 J 
^_ «Jl>-jJI ^j^a L^>-lj^>-j (— Q.J /jJ-I' J£j-illl >«jLa 4_ui^= x_a j^aljjjj a I a i<ail /<u^HI /«jej>JI jLll>-I ~ 

■ i>t-LtJI jl '"'I ^ > uall <uisj^l tjj^~~ i ' V vi«_ l>j (jLaVI ALa^-a ( _} ; u-i5jjJ (. 1 1 uLltl ,j'^~~ » II jLll>-I - 
c«L>-Llfljl Jtl£. (jLaVI aLsj-s (J^L>- (Jyi j i nt I (J-tlaJtJ ^_ Lk^tC j 2jj^uLa j| jL^>- i_^l '- i 1 1 n" j ^( (j! - 

.^j-L>- (J^= 4r ' * "''' 2j_<kL>. 4TLreTu2 ^)J^~~ '"' i«t.-L>.j 
4- <U>Li- fc^JiJll jjUI <- r ^-ujli V d-po plj^ 4- U^^' (»Laa-a irej^ i>Uol jj^-^J O^ Cr^- O^J^' ~ 

.(jLaVI zoo t^aJ 4jjjjJ| 4j^|jJ,| - 



^V 



j*oLsll J*adl\ 



^ 



> ^r 



uJdbt£UI j JUjull A^aji Jp {&&J\ iJUwLwi 



jaaa.tJ 




■ .tit l. J,,-.,~,t Flared 

Cnnnfi^rion 



aUfUu»:(W- o)J 



^A 



Rupture disc jialM jajS Y- 1 

»1 mi ill « La 2j t^jLc j-lC. J^— uU (jIjJkJI ,Ji«-lj .Ui .V.tl c- Lajjl Jl1»3 .lIUJJ 4 L^juaiei,! p ^-— — ill aj^->-t J^»" 



luplure 
Disc 




-Flared 
'Connecl«on 



Pip« 
Threads 



mior 



Jj»J 



.Ua j^-jft '(U- 0) J^=u 



HA 






*M 



) )T 



uluSyUI j dJJull 2l4iJi ^ (&tlll uUwLwi 



jaaa.tJ 



(_£-}Lc J-fill f LdJJ^I (j-a 4_uL)j^^=lJI aj^^^U AjLJSj jl(j-r^-> AjLgr*imj j (rUSC) jj^ Li-iaJ ( ^ <i i aJJ 



Cartridge luse 



HRC luss 



Element- 




Typical wwireabte (ysas 



fril^ 




(FllSeS) j6<*4\ q2u3 (>a ^oLu :(^- 0) J^m, 

: 4 _ r L La jj'^y (j^iaAjl JljI_o^ j Cjlj_La-4 jj-o j 

.4_uL)j^^=JI ajjl jJI ^_ l_£_> 7"J)a i nt, I J Lull ^j ,^.^tl 4_«_uil! (- i i n~>- 4 a I" ■*■ a (jL^a U)l J ( aL^ej>-Ll Jt^-J-i ~ 

.4j r-j^a i nt, I Ju»JI £>£. jLiill -ilj lij i— flJlII (j^a jl j-»-tl AjLj^- _ 

I all! I j JJj^kJI j *_LaJi!l ^j-* 3 di^Li^jll j Ld^Lu/VI 4_iLsj>- - 

TtJj ....jjLsJkl iLa i uaJI jl . Uj-*-t t l ^_ Jjjjj>. CjjJl>- (JLaTL^I (j_a <L)LJ9jJI ~ 

4_c-e}L»* 
. Jj_)-u »JJ-i (_y^- ' SjelXI J P^~" '•*■"'" aj-^i-l I aJusejH (J-u^sjj 4_2j^la ^y^sei ' ( Y * ~ 0) J^~» mJI 



^^ 






*M 



) )T 



uluSyUI j dJJull 2l4iJi ^ ($&tlll uUwLwi 



jaaa.tJ 



-i* ("""") (^~"\ 3j yi m* j* 



iw 



[ 



e»0 



-CXh 






[~~| Jl* ifc* ^U 




4X> 



.^i 1 ! 






to' 



j£. 



^ r L 



jji !*»,/■*• 



P 



Hit tt"» 



---(F^^KoKIZ)-^^^ 



CV We) 



j^aWj 



o 



J^&li iuJAi 



tb 



*Jj"* J* 1 "** 



>jj p ; jj > ^lc <~<1 s-»lt I j p^— -»~,t| ;j j->. J / ^l~^.« J^-^j" <^ij la :(Y * ~ o) J^ui 




*i*3* 



ujj^I S ^l,tl 



.^ irT>p II 1 1 1) n i llf] -c^ i n II p 1 1 n i M fin In II niiiiiiq p II 



iu&JI a Jj jail A&Ji /i A&tUI uUwLw! 



^Lj^=J!j^!jjJ! 



'itulJji^JljJIjJLlI Juj£'i2\i JUj^l2t4laJ'!^(«S*itluUuLu'! L^uSjjdJjU 

4 j m itb S»l ^^— (jyict J *I-St J ua3| (jr Lc J J uajel! p^~- ^-"'^ CjLlLalLa JjJljso ^^yic sjJlSJI i—)I . ■■"^— I O 

. 4-Li 1 ( nil p^~~ LSellll d)l JLIalLa JLtAJl'J <Laj^U! p^~~ ' "-"' II J ""*' '^ _L)_L>o O 

p^— '--"^ i~il .IT--". t L«_u SjjJUl j p^~~ '~-"" >j'j-s ^^ ' O 

/90 4^^b SjIjl^JI ojub oL^l JI c_JL^I J^ o! tujlttlflaVltfjLi* 

. j^^i' p ^— * "-" 1 1 j '" "» a • 

. 4-ul 'j j^-» tl 4_l12jJI CjLlj_uL_oI j^JLa * 
. 'ul^=J L) ' ."l^-itl j lJljj^slI i_h"Jj 4r- ^-ajiir" i nt,l j^JVI p ^~~ LSeHJI CjLajla-La * 

xJljJLI j cjLjjIj^>JI pic • 

CjL-uLjJ9 • 
_ \ >\ _ 






lLUJl^= J Jl £h!^' ^'jJ^ 4jniL.u^l CjIjuJ.1 A^uIjJlJ 1_UJ9 J>2il IJlA (j-" ^fljl mil Jjj^uill IL. 
LiUjij . cJi_l!^==]l1! I j Jj^_uJI CjIjl>-j (Jl t" i"il (_^ajl '^^ A_ p ^~~ LSeHJl /yj ^j^— » i i (_jJ-I1 '"'' tiseUj J '"'' aJaJJu 
CjLiiLalus J^uiselL] j ^^^al-jr i"i 2) j CjIJl>-jJL] 4 i 1 iiitL) 4_Lal (JjJLiliJ i_3_ajJa Lr^ 1 J A^-< (^yicl (JLc Jia Liaselj 

i"<l Sj i U",1l i allie 1 <Laj^>L!! p^-i-»-"U 
jl Ji£j-uJI 5y_«LJj_) (3^J *j-6- >- ^'' ' ^l**'*-* (J I *" i"'V /, ala-lll (J i aJ i »"m JljJljso p^~~ » Sell] I '**" tllalLa ■ i : -" 2j j 
) J-l" l ^~~'" (_y^>- J -^i>^' J-^'J^- 1 ' *~-^ ' J ' - ' I 1 la * 1 1 1 i allieja jj.} 4_i_ulj.i ClCJ <_lUjJ .^JLuLso ->'j-t' (j-LJr i n"tl 
CjLtlLalLa j^^*- ' j aj^a>.2l (Jl t" i*iil (jLj_«JaJ <Laj}LJI 4_uuj^^=aJI j_ual_i.*JI iaLiisI ^j^a Jtjz p^-.-»".tl 4_lLi£. 

■ o Jiq i ii \X\ p*— — i -»-"'l 
aj_£>.|_) p^—-»".tl dll aaja.ll 4.<v<vlU ijUj^p^aJ 2 1 j 4_uL)j^^=l!I j_ual_L»JI (jyic t— aj-tliU i _ya uaicja J uaAJI I jub 
LiUjJ .L^jIjI ^J-^ 3 J Sj^^a Jdl aj^a>-2L) 4-uLij^^aJI jjljjJI 4_i_ulj.i pu ^j^a j .4_Jj_UI I a-t-t^SLlJI j Jj^ilII 
^alitll I j^-v -1 LaJ jjj-* 3 J '4HH>^ =L ^ J^'J^' ' ^ "'"»"' (J.3 3 * - "J '^-"->^ 4_i_ulj.} (Jj^iAll 4_iljij ^_ -Sjj-> i_3j^u 
(_Li^=iI,l J 4^}L\!I Jla LaljLgeTLml jii^a^l ifJj-UI flj-$.-yVb Lubj-^aJI j.j|jjj| <Lu|j.J Jl Julj La-t£ 

.4jL^>Jkl J 4 I ' a fl * 1 1 C-i-Li^mTJ I CjI Jl>-j j o^~* ' ""' 

adUb^ljjIjdJI^i- Y 

4 i i nilLiil .ajjJiJI jjljj J p'^— ' -»-"n jjljj i dl * j a ( Laa.»g 4_ul_lj^^=JI jjljjJI ^j^a (jLcjJ ^'■J- 1 
dil t i nil dlli CjIJl>-j1! 4 1 1 nitu Lai i2Jl>.Ij SjjJL!! j p^-i-»-"tl S^jlj C)J^~" '" La Sjix. Sj ii uaJI CjIJl>-jJL! 

.SjJtill SjjI J ^2>C 4 I LiaAi a p^~" «-3eIlll 2jjI J Qj^~~ '" 4_lIL«JI 

Jj-aLa j i La » i a ! I jt-LaLa j oLLj/j^opJL^= p^— -»"tl ' ~ ' I j I Laj a (_ 1 1 ii-v. iLaLtll j-uaLi.*]! (JL>-jLi lLUJj JJtjsJkl 
(_JLc.l '£— LaJL-u i ^j j i >. 1 1 (jy LajJ| C.t-^jlJI (. mil. sjJlSJI a jj I J j_i-a Lie (JL>oJ (JLi (_Li^3 I -i^~- .(jyJLiJI Jj^kJI 

P^i^eUl 2j^Ijlj j^>ji 3j^ uj^-»j j .(Single phase lO) j^lj J3 i^ p^-.^ui s^b ,_L«3 oW 3 *^ 1 

ajjlj A^LLa J" jj"'^— ; J2| p ^— — ii! S^-.lj",..tl A^LLaJI ^f I n ^— .SjJlIII SjjIJlJ Jl^jJI 3>^ L^J^-"^ 3^ <S^ 

.2jJl2JI 

_ ^ .t - 






*M 



) )t 



lA u &Jlj -Ujjill 'iuliji ^ |4&u)l uUuLui 



jaaa.tJ 



ijlul\ 4- ^hUI ^L^ 1 a* ^L^!l ajU^»J ^1^!! J^»J! J^Us - 

.«jj| jJI i|_ Jl-l»-jJI sjjJjJI j'^'' 1 j^k j ilaX.LiaJI - 

110-1-60 



jljjji 



J*> 



OL JUJI J^J! cUli 



U-%<~ I ■ U>U i j \ j-v /s 1^ 




i U j in i ^^-i-»o 2^S1^ :Q ~ 1) (_J^=ui 



<Ual i ii u 'j-ts-i 2jJt2JI 2jjIj OJSjJI (juiAj ^_ (Jllflj p^-»-»"tl »j-j'-i (jl J^>> i ntl (JlLivU 4 1 1 nitL) i La a. y ' I o^— i j 

.(tO) 



^ .r 



j*:LJI J*aiJl 



*M 



) )t 



lA u &llj -Ujjill 'iuliji ^ |4&u)l uUuLui 



jaaa.tJ 



Li L7 Li 



380-3-60 



^ Kq VH 



M 
30 



Sjjjs SjJjta :(Y- 1) J^-< A 



. _}_L>J.I (J-lJl colli TcaLJ^J /j aLa-UI (J 1 nl 1 d"tl 



Loads JU^tfh- T 

olaU^aJI j Ja.jJLl j LuL^^aJI ol^aj^JLl Ci\ ii 1 i=» : CoJlS Lj^tLllUI oUUI " I 
AjjLjJI CjLiliL) ,, i iijViLLt-a (JL==-a Jl LuLj^^aJI ajjjitl (Jjj^jj (JLu*. 2I <>ju4> £_ .4-Li rijVtLlaJLl 

2V<A l"tl dlUlie-i-u J QJ^JI dllJlicm J »_uLua]| 4j| jl d)LJlie-i "^— ■ ' EN PSISTaTIP.PS <~<1 ^jl St I - ^_j 

■tj-lir i n" U 2jlj-». (j)l L#J 4_uLij^^=lII sjjuitl (Jjjxjj (JL*^- 2I ojufc £_ .CjLa_L^=LiL) 
4_uL)j^^=lII SjJlSJI (Jjj^jj cL-p> i— sLSj^fl J Jji mi" It oW^' T -^ '-""1^— t-L&mpS 7L_uL^si,l - Cj 

.asLisI Jl L$J 

Switches gpLttl Y- t 

j_i^LL*J (j-tj mi"! I i_i-U_p (jr^- (J-* 3 -*-* J (0LlluJj9>Iu|) l _ / ^— ljjI aaJ2M j ^jJoJI (J-ii (""itl 7c_uLLa j g i*iil 

...Lk^_i£. j <L)L4-»- j tjLal 7n_uLLi^= (J-«-*J J J JaJLtJaJ I x-LaLJS j (_y]L*JI (JjwJI (Jj-isLa l1UJl^= j P^~~ '~-"'" 



\ - t 



2Lj|j>£)ljjljd)l 



W 



^ )T 



lamSjJ\j Jbj^l A4aJi^(«^sltlijUwLwi 






Wires fcttinjji r- t 



Switclitfs Cor<|. 

o o 

Push Button Circuit Closing (Make) 



Push Bullion 



O I 



,. . Circuit Opening (Break) 






DTD q: o 

- — -ZS" 

Push Button Two Gircuits 



Make before Break 



Pressure '"^ 

daJLiga ^ if~*L9 

Ternperatuie -^ 

Ja i ua]1 ^ La^J JlIc 



N.O. 



N.C. 



Close On Rising 



Disconnect 

. I i ■** /* > i " u i . .i a_a j_j 

Temperature 



Flow Activated 

tlajfc JaJLtia 7-LljLa 

Flow Activated 



, o-rS 

Open On Rising 

Ctaae On Increase 

Open On Increase 



Liquid Level 

^Jjl i ii II ^Co" i ii a 7-LljLa 

Liquid l evet 



T 



Close On Rising 
Open On Rising 



Alsims <Ula 
Bound 



Bell 



Horn 



o o 

General -. <V ° 

Selector <=^" D \ ° 

Switch Arii r^ii^bflrtf rrammsaan 

PhIIikF^i^ ^ HIiiihii 



Segrnenl 
Contact 



„ o o „ 
or 



Thermal 
Relay 



Symbol to Bo lit Times 
Larger "Hi an Relay Coil 

4jwjI Jll^Gj cljjj^a 

Squirrel Cage 
Induction 

o». Ij ^^j ^Jj-=« Ma in-*- 
Single Phase Aux 



CD 



'indicate Use 



Conductors cjM-^I^JI 
Power (Factory Wired} - 
ConfcuH Factory Wired) 
Power (Field Installed) - 
Control {Field tnstafled) 



Transistors 
PNPType 

NPN Type 



<Q, 



— Electrical 
Symbols — 

lor 

Refrigeration & Air 

Conditioning Flectrical 

Diagrams 

Recommended try Ihe R.S.E.S. 

Educational Assistance 

Committee 



\ .0 



2Lj|j>£)ljjljd)l 



W 



^ )T 



Jlu^L'I* JUjUJI A4aJi^(«^sltluUwLwi 






Capaettors ■ ift<* 



"ff 



1 lifefin^ir^ Tfirmina- 



Multiple j,}^ J^ 
Conductor 
CabJe cilX^VI 



^ 



circuit ;>;->•-) 'KB 

Breakers h S ft ,i-.i.^ 

".n*. .Lis 

l/* 1 ^ Treinal k^gnrrir 



1ht?ririucrjuple 



J 



' Designate Device 



Transformer 



Jja^i 



Siili.'iuiit;, ale. 



UJ 

rrrn 



Contact 



Open 



Thermal J^J| J^U 
Coii cr^ 1 



Conductor 






+ 



Terminal 



j^jia 



C'O&sng Junction 



fuse 



Thermistor 



r\ ra 



Fusible J6^" 
Link 



Connectors 



Ma e 



Female 



Ground 
Connection .it 



f^** " Fiigagsd 



LiphE ^Lu^" 



4 Conductor 



Meiers 



-o- 



'Denote Usage 



Rectifier 



Resistor 



Shielded , 
Cab!o (-fe 15 



Switches jjjU* 
Single Throw 

Double Thfow 

I 1 Poo tipn 
pLiaji V 

Double Pole 

Single Tlirgw 

Double Polo 

Ouuule Throw 
(DPCT) OJ* 1 ^ 1 t* 




(Lx£.l LuaJI CjI r.u.fjJLl 4- f ' Jl^L-u^I l^o.) 



^ .n 



ajj|j>£)ljjljd)l 



W 



^ )T 



lamSjJ\j Jbj^l A4aJi^(«^sltlijUwLwi 






i mi! i p i iijJI j )_, j " (0 ' <!>t' L*A j ■5_j_ > 1 1< ^^-» tl jjljjJI /<sj-ujJ ^jLcjj LilLub 



jjiu\) A-JL^sVI L^-fl-ll la a (j-« 4_uj_2 4_i^5L>. j_o-«J J^~~' cu /yic j-i-aLLaJl «LlS x-iis^J Jq ■ u ■ a (S-'-uj 3-* 



4jL>-j_a ^_ p_i_ujj| I Jufe a Jiir" 1 11 t J .ajjl jJI *ljj>.| *> j^ ■ i «CJS^Lc j < i^'ie- t j^s jjj (jr^ 1 <— 3j-*jJ' p^-l p 1 iij-tl 
:VI 1 a I ,-,",^-.1 4_JU_*j aLuLU Julj Li_l£) a JlJt" 1 a \ J p ^— 1 ->" 1 1 jjlj.} p J 1 <aj 1 (Jjt 

Jl j shooting) 



(Trouble jLWi 



4 'I "-"i 



.ijjLij^^aJI jjlj jJL! 1 ipi iij Ljjtlc I g-SqjJaJ (jyic 



i 



Cabins! Light 



6, 



Cabmet 
Switch _ 

jLJI 7-Llflja 



_r 




r:r 



The^iroslat 



3 



/ 



Panel 
Disconnect 



/ 



■-. 



-1^Lu-j3 alljl <^>-a-I 



J_u^]| ^iui ^tension 
Cord and Plug 



Motor 
Compressor 



aj-Lt-i^y 4_iJj_La 4_».}0]L) 4_ijLij^^=JI jjljjJLt ) ,^— 1 ■ '■ p-i-uj '• (V - *\) J^— 1 ■"■ 



\ .V 






<_lU Jl^= j (_^L^=pJI iliLil aX Jj(j i n"t » j| uaJLL ) _ / ^— > • uiJ\ /<u-ujJI aJlJt" i »j j . Lgjljjj j aJLsjJJ l£1 s )Llju 2 1 jL-U-« 
(J^auifoJI Ijub J <(jlj_l) Sj-lL^3 <LJj_Ls «-»-}L\! L^=ljJm 1 oi ii j 7=-*^JJ (V - "I) J^— iftJI .?-}L-aVI J AJLj-ual! 
J>_a^.j-a (^yJLtll (Jjj^kJI Jj-aLa (jl j Laic _ "I) J^— > ifaJI (jylc «L4JjJjj pj (_£Jl!I (^LajJaielll *u_ujJI (j-o^aut-J 
p^-l ,-ViU «_Jiio ij i ^ ^— j ifu 1 1 ^ujJJ AjjLj JlcIjJ9 tiJLLifc (j-uji J Jai: 1 uaJI (jy Ll ilAll p^—^-".tl <Llc <Ji»-l.} 

.^jj>-I J I 4-jeTu.a 4 i n i nLa (j_a I ^"'"-J ! Jul) J CjI Jl>._oU aL*JI 

>_/ - ' P ' "J J " '"*" ^-'J^ 

(L 2 ) N «- Li ) c_JL_JI J I c_o.jII ^ jLlUI ^^j . \ 

(JjU>JI I Jl-J iiLajil 2jjI jJLi ' La a£ Ju»-lj <J-«^- J^-jj "~ ^ 

Ready to start Jjiu/iU jiLlcl^I aJU* (jruu M^Uy.ti p^jJI - Y 

(NC) A2iLa oJtic j I (NO) i>.jiia SjLc. t^jUJI 1 g 1 1 a j IL. ^Lajjl lLLSJ (<u-uj3 ~ V 

. Lj-aH jLpJI (J '-•" i^ JJ' (J^J-d-J (j-uL«jil JaLaJ *_iis j j_iJlL) (j-tj iVitl * Jtj Jtic ~ £ 

. (JjjLuj 4 l^i rr 1 £yi j"i^-ii ^_ p^-i-^jj jji (j^~i oj <_L>-j-U i—oJLa - 

. i t-Sa a S I » 1 1 jjjiLojJI Ja^J (JM->- J4i^' J-**- 1 - "^ 

(NCjlNO) 

7c_uLi>3 Lai '(_).;* i*i"itl )«_iLlli (Jlij J ( 4j>-j"i ii a 2jLc) (_£.}L*JI xj-isjJI ^_ /<uj/^3 (J-ii i""itl 7c_uLia - A 

x_LaS j AjLsjJI j-a^/l >j I" i uJ Lajtlc Ttlaj j ( 4-SiiLa e jLc) LJ ^jLtll x_iisjJI iL. pjj^la 4jL2jJI 

■dJ-flaUll fjj *.ur< J 2— fiu-uj^ C^^|JL! ^uLd-l JaLaj .jLlJI 

. ja a>JI ) uiiij 4j^jL5j ) _ / La-JaJeHjl /qjj/jJI (3^> j - ' * 

ji^^^yi ^jjg L^ia J>LiVI ^ic. ^^j^kJI «_a (<u-ujJI rjL>- <-_ *Ltg — -N U oj-^ ~ ^ ^ 



^ .A 
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3JJI X2jI mil JlcI^2JI 3Lclj_a .U^U^."tl I jui, ^_ c-coj oJ9j .UA1 .Ml 



Legends 

Thermostat cjIi^j^^ T 

Over load ^LJl J*^Jl J^La OL 

Comp. Motor d^LkJI <il^^j> C 

Comp. Contactor i^L^J! J^* Ki 

Cond. Fan < n'l-^u i^j>« ^j.^ CF 

Evapor. Fan j^l ia-j^ ^>=« EF 

Crank Case Heater oj)Jl oL^ CCH 

Door Switch ^M^ Jlij rlii* DS 



Lamp 



C^ 




Ki [ 



K 



I 



K, 






qoz 



K, 



CF 



EF 



tl-UifM iJU^-p 2jb>-_JJ (_, l-n l-l -»Q («-"-"_) (i — v) (J^~~l <"i 



\ \ 



LI 



DS S 



N 






j i-<1Lj: ,^tl ^j^ <&>*i LiUJij (P - rD^^LJ^I- lLjJi u*1\ iLajji. ^Iz. 3jjjJI *lj| ^LJj.5 - <_j 

.3jjjJI (Jj^lj^a 1 M"-»^ ^_ 3jlj_>JI CjLwjJ 

. 3&Li==3 (jt-L-I j «.Ll (J i>»3J ( _ 7 Ll (J j its-sell p ^— 1 ->" 1 1 CjLlLalLa JljJlj>o ~ Cli 

■ 4-SjI 1 nil p^~~ ■ -*~">\\ C ll liloILa j J a *" 1 <Laj}Ul p *—• -»" ] I j-i^Lil ij^-uu ~ i— 1 

■ 4JL)I 1 nil CjLojJLjlXI t- i I ii~>- 3jJl5JI J p^~" '"*•"' J-^'J-^ J """ ' - 7T 



(_ r jfcj i a U> 1 , ., i JJ^-u 3 Jl>-jJ SjjJLII j P^~~ '•*■"" 3jJL Jaolaielb I Jljj «uL1 i oJI i ~ 1 1 a La -•- i I j J fl *~ <l2j^13 p gAl j 

. 3^-Lt.i^o 4_dj_La <L>-^Lj ^2>C- 2jLlC 



^ .H 



2LLtlj>£)ljjljd)l 
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ajjjJI TciisjJ (0~ *\) J^— 1 mJI 1 i>m) 4_»-j)j_/a ^JJJlJ (_£-SLc j-ie_i_a J *~±J X i"i ^-l^J-ll J <L»-j)j_a (JJJlJ 
P 




Ajjx-ui Aj^fjl 






1 


£ 


ji-u 




/ 




V 







1 4-ijfii 



H 



^ laj 1 " ' Jy_>-p 'JJ- 5 !\0~ "0 J^^ ui 

p&uJI uULkLw Y- 

: ( _ r L La ^_ ajj^-.*i 1 1 ajjjJJ 4 1 1 riitLi p*~~ ise^ill <— >l alajja ^ — -»■ I"" 

<( s-UI Jla^o «jIj-». 4^-J-i J' (Jj3-<-I' SJJ-*) ^ ^ (jr-^*" ^'dhP ~~ I 
.jLlIII a-iLjj (j-d cQjLaj>- j Jl>-IjJI «L>-jJI (_£J ■ Lax I uaJI lLIjlx^o (<U5-aJ - <_) 

jeJ! Jai: 1 LaJI i aJSjJ s-Lul AjjjlAJI 4j^jJ2 J}L>.) i_<Jj^>J,l (OJ-Sj i|_ "" ^ L"<-*1I i La j LuaJ I 

i-tjo j < pjj*"^ jj>-VI j (J^JLiiuiLI 1 <i i>Jl3>.| ^jLiLa LilLLifc j)j*—~ ' ' Jl>-IjJI 4^>.jJI i_l!j^>J, 4 1 , nilLi - Y 

l ji=n-4-> J . Jl*j Lfr-LS <tl '^■ a <3 iLa * a Jjt ("i"tl 4jI JlJ ^_ pJJ^" 1 " I aJ a (J-U^ojJ 4 Ij i nj A I JlJt" i nl 

i V*»^-» ^ a I JlJt" i nl ^j^— 1 1 ' 1 -i^— > Jl^j>JI 3j-^ J I J »"' J-"'-^- 1 (J-* 3 -*- 1 (*£?■'" c£^"-dJ <*' ^ r " ' "' 

.^IjJL. jl^ ^ai sjL>JI ^ lil^l SjU*J (Over Load OL) ^Lxil J^>JI J^ \j> - X 



\ \ 






( 1 OLLijjj^a^lII) 2jlj_>JI 4^»-jj p^~~ »L> (j-ul-4-l «LLaJL) JjJJu <L>.}0]l (Ji>-I J ajlj^>JI 4^»-jj x_Jj^j Lajiic. 

R JjJuiuJI i aia *j CR ^MjjJI ■ aia J^L>- pj OL ^JLlII J-<^>il J-i^La JJ LI ^ jW^' J-*r£ 

- 1) J ^-^.t l ^k. ^ij^ j_a L»£= (Is pjj^JI jLp) LJl*. IjLp LiJj^J.1 <-.c-fc.mj . N J \ pii C dJjlAlLii 

i kJJL, jLilII Jj-a^-jS ^yUijJalim <_JLi!l c-jJl^ej^ ^Mj>JI cJjJUj ^y^ujlaLiiJll JL>JLl f-^JJ cillj Ju£. .(V 

(jljjj <Lc.j_<jj Jjj3 J .(jljjjJI 4r ^J-^* 1 -^ '^4^ t£3'J-^' (jr^ 1 Ji* "iUll i_flJLa «_a tfjjJiJ (J- aA -iS O pjjJiLJI 
Xcj-lu j^ya /■ VO (_JI^>. (Jl Li!j^>J.I (j'jJJ '*- c -J-'- u J '-**"' LoJlIc ■<— ij-a- mill jLuJI (j^a (Jl2j L<J-3 Lpojjj ui!j^>Jkl 
' hi a ■ ■ ujJal LLl.1 ' JLUll (J L^aJ ) (^i>- /, i ujIaLliJLl JLsJll l£UJl^= j j^lM-j^JI (_2tixJ jLlJ! J^ ' •■ p J t LaHl I 
LLaj "JJ^~~ > jJLl pja-SjJl 4_JLt£. Jj)J *-* ' ""' J -^- (Ji* <""m lJlLo jjjLIi O'JJ^' 4r t ^> > *i' U-^'j- 1 J PJJ^"' 

.(LulS \ /Y Jp A» ,>• ) la* \jju^s 

^j ^ A ^- " LajLiii j ( 4*}0]l (Jjc-I j j_L>JI -i^fS Jjj-lIII jijLjj ajjjJI JjjJUi i La C I uaj I aj-Sj iiJj_>Jkl (Jji <""m 
ilai: 1 tiaJI dJjjfc/j (j£. jl-pJI J-ua-aj oLlx^apJJ 4 i initLi ((^llt Ollt) J'^-^l Jajxa iia2j Jl 2jlj^>JI 4j>-jj 
(Jjj-ajllII Jaj^a <Ua2j Jl J '^-" (j^*- JljJl>- ^j^a Lpojjj 2jlj^>JI 4^»-jj «_jjpjj/ ila-g.1 uaJI i_2u2jjjj .i_2u2j1Ll2 

j-jjG (j^aj (jl j-j£. i lg pJj-tuJI jLu 4.a-La (j-a JjJI loL (jjJ^' J-*^' (J- 1 -^^ jLu 4-a-La (j| Jl SjLfu^l J^>^ 
7t ti i us tiJJjJ .(V - ~\) J^— ■"■'! (_y-Lc 7t-ti5^a-a j^k I -i ^— > T(3L (JLj"' (J-"V>cI' (J-i-^LS (j-^j (J-* >* jLa I f S p 'J Sj j I 

.pj^SJI jLu 4-<yLa pLfljjl p^.j pj_j-HxILj iJjj-sejjJU ^Ltll (Jjj^kJI Jj-islJa 



\ \ \ 
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Legends 

Thermostat at 



-ua_o>_) 



Over load ^Ull J*^Jl J^Ls OL 

Current Relay jLj ^>bj CR 

Starting Coils ^u^ ^A* S 

Running Coils J ji . v . l^l R 

Common liJjiia C 



LI 




^ taj i uj Jlj_)-P 5jl»._^I SjJlUI j p' i ~- scjll SjjIj :("\~ "0 J*^— ui 



N 



Legends 

Starting Current oli^.^ Is 

Running Current ^JLJI J*^JI J^lia I R 

Over load Curent jLp ^>bj I l 

Starting time fu^j "-ii» Xs 

Over load time J j;,v < c_il» Xql 




Tt>J^I 



,t-.A I iV»tl .<1j-^t JLoxaJLtu (J,t* uuil J pJJ*" 1 ^ w "b"' a puST t-iyfcmXI jLull »(V" "^ ) J *^— '*" 



LajLSi.1 liJJj (Jxusjj *£a j ./<uj^lll S^l2 £- (1500 Q ^Ij^. JJ 50 Q (jj<s ) 4j ^Llj^^aJI jLp-II JJJ- Jl ^ 1 
j /«jj^jJI lJjJLo (Jj Li^Li. jLuJI j-c-l^ 50 £2 I gILaal <La > jj' : ~— '" (J j* i""itl *Jlj JlJjlS i PJJ^"' L^^-dJ (J-* « ^ 



\ SI 



2Lj|j>£)ljjljd)l 



W 
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PTC 




4 t i ntl pLflJjZ I j La ' j . j_je-L,t, I i£j)"i i ii a /yi^- 4_>-j)j_a j L_i^=LjjLajj| « j^ LaJI <L)I jl a! Um iaLiisI i_l--vj Lit! jjj 

.(_L I -i^~~' «jj^-i*t 1 1 3 Jl>-jJJ SjjJiJI j p ^- i -»" ] I 



.j_Je_J,l <L>-j)j_a j i V*.^-.tl o«.jj_a LiUjL^= j j_Je_JJ ^j" i n a (_ylc- * J 2 I a II <L)I J2 aJlJt" i nt.1 (_yj Lij^^aJ I 



P 



auo -a ii a^jja 





a!l£x 



<L]^)*jai ^-J^fjl 


j|a ,A 


J^ Mil 4^ a \-a 


£ 


@- 


(jLL^^^. 




_}Li ^ V 




_/ 



H 



t a i vl^xJ t ^ «_ij| 



> ^r 



(O&ull uLIKm Y- *V 

: LJLlII p*^—-»".tl dll ALalLa I j^'<^ j a j""' (j! c_ AJ <JiLa 2I 4-»-J-JI (jr^ 1 » Jl>-jJI (J^ t"i 1 u| pjj (jr^ 3 ^ 

jLlIII s-iuj jj^a «Gj1-4j>. j PJJ^"' (jr^- ' ** ' ^** «-^J>9ej9 S JlCI i u a ~ <_) 

jLOWtjJI iSjJL) J_je_li I <_)L) (jl <-»"tl >JlC - dl 

r - * ' ""* 5-11 ij 2^1S J jLX<«ejJl J Jj_j-<jJI 3^2 JljJuso - Cj 

(_jLlj-4^=f (jLiejjiJ Li^aLjjLajjl « -j 2 1 ^- J I 4_il jl ~ r- 

: 'LJL'J! p^~~ LSellll j-uaLic _L)_L>o (j- ==3 < ' L2jLidU "JJ^-**' 1 1 p ^~* *-" 1 1 '**" JLIalLa t j J o 
^_ a JlcI ...oil 1 loj » 1 ia 1 1 4jjiLt.o-i ?r <i 1 >i 1 CjjLJj x_a -.ZU V_, ^j- <J^' l^^ 4 - 1 *j' w h >1 ^' "^"J-^ p^~~*'^ ~ ^ 

. (.UA1 .Ml (_^j3 s lJjj 4j^jlA!I ajojjVI J^Li-) tl!j^>J,l pJ>2j 

. j^JUJI J-«^>JI J^La j Jl$^ j| jLu ^>Ljj- V 

. «QjL«^>J 4 I j 1 nj *_a « j 2 ' a 1 1 <L)I J2 j^Lij-^s ^jLie-uj ~ T 

. x_uL^aJI <u! j| S^ILS j jL-Lq-SeHl I j Ju^jI'JI 2^!l£ Ja-LjuaJ OJ9|_a ~ 1 

. j-Je-Jj (_)l_u 2jJl2JI JijJi^ta (jliejdu ~ 

. <_)LlJL) y-Ll2 "j «"1" 1 (Jjuu as-LisI ->-1 LLax ~ *\ 

t^—L I o^-* I j ajj)j pj JiJ9j Sja^aj 1 1 »Jl>-jJLI sjJlSJI j p^~~ '"*■"'" jjIjJ 7t_iisjj (1U~ "I) J^— ■ igJI 

<_)LlJu ?-l"iia jjjQj (J-iytJ of.Lus\ y-' 1 1 a a :0 ) Sj_il J ~ 

« ^ S i^stl 4_il il J JlJ^jjJI S^lS OJ9|-a : (V) ajjl J ~ 
<L»-jJj_a 4_uJul>3 <L>ijj_iIu pjj (j^a « ^^ LiaJI CjQxj^a_p x_a « j 2 1 a 1 1 4jI jl (jLJejj/ :( £) S j_i| J - 

1 La.e I LaJI udj^ta x_a (JjWU i ^".^— .tl 4^»-j)j_a : (O) 2jJ1 J ~ 

(jJLlJI J-<^>JI J-i-al-2 j «jlj^>JI aj>.jJ p^=L»- j dcSjJLl j^jjLjj J.<a-tj .kAl ,>,tl ti!jj»^j :("\) aj^lj - 

di^|i,l ^j^a jjjQj lLUJ j ''-^^ a Jj^xlII a^lS «.L«j| (J-«-*3 j^clI I <L>-j^_a : (V) 2jjI J ~ 

_ n i _ 
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Legends 

Thermostat oli^^^p T 

Over load ^uji j*>ji j^Ls OL 

Comp. Motor ^u^l jJjj^ C 

Defrost heater ^a . ^t i SjIjJ ^Lk^ Def.H 

Def. Thermos. .jS^tl olij .^j.^ Def.Th 

Cond. Fan . ;r,^-,t ,l i^^ uO^*. CF 

Evapor. Fan j^l ia-jy- 8 ^>=« EF 

Door Heater cjUI oL^ DH 

Door Switch uUb jUj ^-Lll« DS 



Lamp 



C^ 




5 6 7 



Jbj-rllt ojj^ fLul a JlvjJI *.|j! 

<_)LlJI (jLitjj/ - 
.(V) J (1) ( (0) jjljjJI JJ jLjjJI Jj^ajJ <>a 4-l^Uj iklj (j^-ifl" ^p- OJ9jJtl t±!j-=ta - 

I y.^-itl <L>-j)j_« *_« i tag I uaJl - 

\) 4-u.t.o »_pAl (j_Je_J,l 4_»-j)j_« t< V*.^— tl 4_»-j)j_« i dafi I JaJl) J^£>JJ «Jl>-jJI Jj* i"i" (j-«j ^r *— *^J-^' P ^~~' "*•"' ' 

I V.^— .tl <L>-Jj_a J .Uf.l . >>U i_3lJL)J J (Jjt i"i" ^_ p ^— i ->" 1 1 (_ylfi. <li\-Luj^aj!li\ LJ1>L>. (J-fl-*-J (MTl^ CjLcLu 

. JlJ^-jIlII »^j^ *1_«jI jlj o~ ( nil (J-q-<J j-Jc-lII 4_»-j)j_a (JJaJ L^_Li_i Jj^jjJI iSjJb ajlj^>JI 4j>-jJjjJu (. 1 1 n~>- 

^jlii^itl ij|i! oj~ls fLS! sjlv^JI *!j! 

<L>-jj_a j Ja.fi I LtaJI i_l!j^ta j j_ie_J,l <L>-j)^_s (j_s <_)^=> (J-«-a£ /yifi- OJ9j-U (J-«-*-i JJ^-pJI ojj£ r ' j" " J^*-i 
OJSjJI s-L^HJl (Jj^ «-tSjt^al I (J^= S-^^' '-*! J ■(£•) ajjIjJLl « J 2 i a 1 1 <ulij (jlie-i-u Jj-sjj LJ 1 - 3 *- 4r " " '^**ll 
J-«-*j3 4 C (jrJI^*- (Jl J^ 6 -^.' yeiaxji »j'j->- *-*-J-S f-'Hp <-3j-»-u (<L2-iJ3.} Y* ^l^^) OJSj-lLl LiUjJ .5JL>J,I 
LiijJx. « j^ LaJI 4_ilj] C^J ) , j" * ' (j^>- ljL==i_& J tV i j ■» j 2 i a ] I 4_)l!ij ^jlie^u J Lafl lt^- ,* Jj 2 ' -^ 1 1 CjLLuj^o^j 



> ^e 



2Lj|j>£)ljjljd)l 
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x_a i Uf 1 .Ml uilj^ta j 3j_iI/l_La j_je_iJJ <L>-j)j_a (J^jlIS c Jj^jjJI »J-JI J Jj-ajJ J ^jlir < t±J 1 ajjl J OJ2|JU J »^sAt 

.(_p3j_iU Jula I ^jij LtaJ <_)_o-ul Jl «LLa j j_je_JJ <JjLjJ ( _paj^>o « j 3 i a 1 1 4_illi] ^j^l pt3l_Lll s.U.1 x_cj>o 
(_jLij^^= ^jlir i n 4Ja ■ ul aj « j 2 I a ] I 4_il J2 (—Jl ALksJ CjI j 4_Jj_La <L>-^G ~ V 

(Refrigerator-Freezer with Electric Heater Automatic Defrost) 

^JJuj-Q^s jI-Vki XJ lj; « j^.-^tl SjliV ^yJVI AllaiJI Cj! j 4o]j-UI 4-3-}L*l!I CjLJa^=-« ^ - V 

I_£jj>.| J <L>-jLIaJI 4 o»tt\l t 4JL>. L^j 4_tIj_La <L>-^Lj CjLJ^^=3i-l oj^us TciisjJ (11~ V J^~~' ilJI 

/- <i i ii \ La (3^J 4j>-MiI' oJJt (J-«-*J j .CiLij)^ iqJ.1 j 3 qjtla 31 x-iisjJ SjmJj i_3^3jJI daa.^ ) j e JiajsJu 4_a_iLa}U 

<uL>. 7TjL>- j-ie_iJ,l *_iisjj CjLw^LIlII ^j-* 3 fj-Lll IJuk ^_ . J-a-reTiJI ^jjs 4_lI1_>JI ajjjJL) jl JLaAoJI *_La SjjJlJ 

/—I I 'j j^—* i-dj^e-a-l Jl J3 <L»-j)j_a ^1 JlJt" i iiLi Jtxa^ejJI 




( J-a-=ta j -^hf-*) '4^j-<- a 4-»»^-u /_JLa.| S j la * a :( 1 I - *\) J^-* ■"■ 
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j_L>JI (Ji>-lj jlj^ - *" V'l^>.jj_a j j_je_JJ t JJlajJI 4 Ij i nj) «Jl>-jJI j-usLgC 4_uLi La-Lu I tu^aJLI (jL^aJ,! (_yic 
i U e 1 i >■ ) I j < '„~,£—,\\ j y M aIlx.uX\ «jIj_>JI jj^o ( _^aiseaJl j r I loj uaJI ^j^o (J-JLajJI (_yic ciUj JlcI i a ) j i fla^aJU 

.4_s.LTlLI 4_>Jl£j-uJI 4 t i nil I_ i i m~>- 



I ■ _ I > .; ■ I. ill I 




^ T^— t 1 t-=-J 

y / — V ^^ 



*.>5Q 



A-Lua.fl.iLa ' Si^^-i* 3 ' ~-J \~ 1) (_L^3jjJI 



_ > YV _ 



2Lj|j>£)ljjljd)l 
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lamSjJ\j Jbj^l A4aJi^(«^sltlijUwLwi 






Tcjisjj OV "\) J^aufuJI .p^ajJ.1 *l^fJI ^ — Ij; jlj>jj1J j->~=>\ SJrtfl *LLa£.J j ^^jLkll f«^>J1 <>a 

Jj^xlLI 4 '^ ,^.->-a (CjliNlilvA_L (JIj_l>.) pjj {_yi ■>! .^.A*^ i /<^<^-." «Jl>-jJ oj^us TciisjJ (T* - *\) J*— » mil 

.(Remote Control) j^^ p^-" j4~r w, 1 ^ J-i"-" j ^' a 1 " tl j 



Wall Flxlngft-tandy 



Wireless Remote Controller 



liiUUI jju J*. -< - "■ " ii 



n>"*3 ■>"l-.r' J -JW> ifW .'M. > ,S^l^ h JJl iiJ , 1 ^,i ! ^_- 



Type 

TWEH jju u 



Handy Type 




rucr.ynnpriwn 






(For Jl55!H«,->3R'3JiL^sft3n«.'3DP| 



Caoling/Hoallng^iJ^j *j 



* 




((Jlj_t>-) pjj (j_o 4 I .^.A*^ (_a_u^aj a Jl>-jJ sjjj-s ( Y * - *\) J^—* ■"■ 



HA 






•(J- > jj^~'" 1 " ^JL^iAla I ^ - ;^~~'" a Jl>-_jJ SjjJiJI j p^~~ '•*■"'" »>j'-i J*- 4 -* 5 J- 1 \(\~ ~V) J'^—' loJl 

J JtAJ 4 Iji nj - 
(jiaiitlil ckijiaJI j HP ^IlII JaiuiaJ I J^Us i Economizer SSLLaU jJ3j-«) AjjLll^I jJ^Liil - 

J-l^-jLj olj-« <Low Ambient Control .u^n s |^j| Sjlj^ i^jj jjsj p^*^" jL^ <LP 

.Anti Short Cycle Timer j^Lia 

a^.jjJ <jU^=U Luk j RAFS - SAFS « J>U A jJ^ pj^*iJl ;^l j^ jLlUI j^ CT J^l ^ 

p3 4 p3 (_r p3 Auto /y^a-iJl aaJ2H (J-ti i""itl AUij p3 K-C (Jj* i"i"tl i all^a a p3 rv Jl 4-Laj D Jl p3 4 (<uJ! 
4_JL>.| jJI <L>-j)j_I,l) j-Je-JLI <L>-j)j_a i_l!j^ta (J-»Jt-i£ (Jj^sJkLi L2 p3 BC <La» aj 1 ,1 j"^~'" 1 'J^~* (J] ' j ' a J J iaJ D 

jLHI j^j Auto jl Cool pik-ti Jji ,.Vm j .CFS J}U- LT j-ijJLl f L^3l oW rlj»^o J-^jj j (IBM 
J}L>- K «j (Economizer) SJaLLJI jji-« Jj-^jj f J^ J»-i£. J2 *j Yl <$ JjVl jj^jUI cjLl-uj^jj J>L>- 

jjljjJu ^jjjLaIII JaLaJ (Jj-ajlia p^-.-»".tl SjjIJlJ L2 p3 CC1 (Jj^i' ''-^^ I iJaJI j"'^~'""J^~' J] (<U E pu J5 

i_uliJ| sus:ti j>U OFM ( r,*i^-tll a^j^ <u«_* J«3 j CM1 JjVl J^L^JI ^Jj^a J«^ £- V- Y 

(J^L>- jL^I' J_5>A J RC (Jji i""itl i_aj^=ua x_a ( T ajjljju) E2 j^Lij^^aJI i U^tl \ ( ( \j~'^—,~\j^—, \\ l y J a 

i 2jj! jJL L3 fu (Low Amb. Temp. J^jj ^J oj) J4 

j"'^— i"i^^i3 Jl <3 H /<u J6 p3 Y2 (J^L>- Ji£>-ilLI (j^LjJI CjLLj/j^apJI (Jj^^J JlJ^jjJI a jLj j-«^(l ^_, ualal I jjj 

.CM2 ^liUI i^L^JI J«J CC2 ^lill .Url.MI 



u^ 



2luIj>£)IjJ|j»UI 



W 



^ )T 



lamSjJ\j Jbj^l A4aJi^(«^sltlijUwLwi 



jaaa.tJ 



Y iUf 1^ 



ijli.ljjl ia.j_>_tl 



"" ^— ■ I ' 4_>-a >_<a 







-DTli JL*^1» l,H.Jt^flvt6 



mom k w* m«(iyr[ eeHiAnt 



M*Cl L*CI 



«>rtfp MP H| 1,11 jwg j|.i ■«;>*>.■ 



>r. 



2Lj|j>£)ljjljd)l 



W 
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Jlu^L'I* JUjUJI A4aJi^(«^sltluUwLwi 






j^aUxll J^»j 


^JJLjjf^l ^ajksJI jj^jj 








HVJHIN0 IHFQflyATtOtl 


CWPQMIHT CODf 


1. UWEVQlTAGE 


st kAWEN ccMTieifl* 


H*P 


HS*n»niTrL^ 


FACTOPir StlftflAfiB _^a^^ 


m hfiwtnqEL* 


"KB 


he™ tfT RtCt'IiW. 


F« TOP* OP HON — . ^^ 


CC CCV**t5S0« CONT*CTO« 


«#C 


HlljM PraSSL*E COffflA 


flel CiN ST*J,UED . .... 


CTW CR.'WttAH -40V 


-Ml 


ir*CM*»WirfEAyOftft 


J iQ^VniTARF 


EM rCu' J l>££rH)l*V0lt« 


J 


JUMffiB 

1JW f^H^S-JBE COtflBft 


FAC1 


rtfl* ffriuruHn 


nov rjTirji 


Ci i^jufci, nw^Q»irR 


J 


UfttT iClCMID FUIfl 




CH caw»fltSM)fl Tiku ml* 


HI 


m*85*flSM« 




MC DlKCW'tC'J JkwICw 


-■■< 


otmsOoflMMyoT^ 


J R£PLACEU€NTWinE 


-*1 S*Jif EF UDJD" 


a 


pi.ua 


MUS? 8FJ TmS SAME S£E AND TYPE Of 


EC IMTkALTY C«n«L 


AAlJ 


HfjHH^FlBEiTff 


iMSiiuT ig« as onffii*(*L (id fi win ^ 


EH EC5HOUIHH WLW 


FC 


tigw ^AB*ti10ti 


mpiHINa 


om CUWUHO 


FCT 


^Ji^FrTWIfTtfl 


CABLET MUST BE PtPMAMEMTtY 


& GROUND LOO 


S*FJ 


5L'P1*J ■ '■ f-^ti'M 


QfiflUMJID U*D CONFORM fO M EC 


< Xn^RDOtftWaUl 


Ti 


TIUHHH. HOC K 


Cd.E.C ^CWiAWf ANp LDCAJ. CD0E3. 






Olj& 


J>«J 






rtiBECOlOflCOM 








Bk-Bl>C* pu -PyftPis 








BR-BFUWN flD-F^D 








BO-BLUE WH -WHITE 








GfUGRFEN n -VitLO* 








afl-ofl*>*fic 









*j2 aj Wl Aj^juil JjVl ollui^aJI (j-o jLp-!l j-*j Auto jl Heat (JLc J^-^JI f U^J .t-iji^ jJLc 

Cj LL-u^o^jJ I (J.iyt-1 I -i ^— i -(^j) ' "J-& ^H^-) jj" ' " '' 'J- 1 '-^ (J^-*- JtJ-^' U-^3ir H.L/1 ^jLa- i nil p ^-— il a. ^Jj 

sjjIjlj jLp-!l Jj-a^jta ^rua- mi" II ijja J^j-i' <J1 i».L>JI jilc HC2 (jlir mil p^=L>. Jj< uu (JLc W2 ^lii! 

J (j-LJr i n"itl JtJ£. loM 4_lL>-I jJI 4_»-j)jJJ jjt i"m ^jLiii i_l_-vj ^jj>.| ''-^LJ (^-« . ( 4-« Jjj/j-a J-tC ) (^LlII (jlir i nil 

.cjLJUtxjiJI (JLc *I^(JI (jLjj_ij/ (jl <i iM BR ^Mj^-II (Jd^ 3 o^ 1 L ^- i 



^r^ 



2Lj|j>£)ljjljd)l 
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^ )T 



lamSjJ\j Jbj^l A4aJi^(«^sltlijUwLwi 









(TRANE) o^ ^ <> 



j ^ j -^ i ■**■" ^_ 4 i iii" 4-*_<3_-y.l I CjI Jl>-jJI 



4-t.q.re.a t_i2_i_'j=3j «Jl>-jJ zLLa 7^-ub^J 



■J La- i ntl (Jjj-sjj <l2j^Io 7c_iisjJ (YV - *\) J*— ' mJI j .(j-Lst 



(YY- 1) J^uUI .Jo.LJU^= JjualjJI 
-uTjl ^ JlJj-uJU a Jl^t" i n"< 




4-t.q.re.a i_2lo^=l5 «Jl>-j :(YY - *\) J 1 ^ i ■"■ 



\T1 



2Lj|j>£)ljjljd)l 



W 



^ )T 



lamSjJ\j Jbj^l A4aJi^(«^sltlijUwLwi 






TYPICAL DUAL ftACK HEATER 



TYPICAL SINGLE RACK HEATER 



HfATFP CONTROL BOX ACCESS PftNtL 

RACK 




1 SHEET MET*L#C* 



STRAIN REUEF PflOVlDEE 



4-«.<je.a i_^u£aJ »Jl>.^j Ciulie mil i^juusjfl atjjjjjo :(YY - 1) J*^— ui 

.(YY- 1 J^uill) 

dJjpSJb-^lfbi T- \* 

JaJLill! AliaJ r-lH«s *j CN-3 ju£. To p^^— "tl SjjIjlj jLiiII j-4f TNS1 Jj^>-U <>o 
^>Lj ^G Jl jLaJI j^ FAN SWITCH X*.j>XI ^linx Jlc. fuais Auto jl Cool ^^-.uy.Vi 

aHall! J^Lt-iuILi j .(IDM 4-JL>-ljJI 4_»-j)jJ,l) j^e-JJ i».j^a {J^jjxja J-4-*j3 Jjj>J,L) CN-6 pi) F iv^X! 

CN-6 p3 CC .Url.Mlj-^i-nj^ Jl TSC-1 JjVl J±>-ul\ cili^^ys J>U jLlUI j+> Auto jl Cool 

j-i£. C-rK. ila£ 1 LJaJI dljjxja J.q-t_La Z 1 - -2(J - 19 j^ljjJLi (jj/LilJI JaLaJ Jj-sjla p^— -»"tl ajjljij 
jj£.j CC-2 j"^— "*'j^^tl £ya 5_lJLjJI XlaiiJ! JMi«- ODM l ^".^— tl 4^-jj^a <L«^a J-q-tJ j CR. I ^".^— tl 
(J-ti i*i"itl I Ju Hjl jj-a ' t^ - 1 i>itl 4_il_4_>J ^jLll>-I p-~~ ■ *" ' ,»Llaj (Jjj^sjj > j' : — i i ' I i^~~* .Cr 1 1 (Jjt iVitl I '^~^-^ a 

.(Optional Start Kit) 



>rr 






jj-^t^u-II cjLiij/j^aj3 Jl jLuJI j-<i-i Auto jl Heat (jr Lc. (J-lLSlII I AliaJ . u j . >> jlIc <^j^i <Ll>.Lj 
AH tfisjul] sjudl oUU^JI y,g-,"Mjgn Jl ^ PPM6-3 J^jUl ik2: Jl ^ Wl ^ TSH-1 JjVl 

J .(^-dj-^j-a j-lii) CjlJUt^oJI sjjl-i J^L>- jLjl5l Jj-i^j3 /oTl^ CN-6 (<U F is.jjj.l i^Mjj (O PPM6-1 (<U 
<UaJL) /<u W2 Jl jLu-I' j-<vl3 1 SH-2 j^LlII OQjjjj^jJI (JjJLiliJ /<uj ^j-LJr i t~A\ Jjj-t <L»-L>JI JtJ£. 

^>Lj ^ PPM6-1 ^ BH ^jjU sjudl LjflLbVI oLU^JI j"^'.^ J J ^ PPM6-2 J^j^l 



m 



2liJ|j>£)IjJ|jl1}I 



W 
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Jlu^L'I* JUjUJI A^laJi^jf^-i-IloUwLwi 






2 — 

J — 
i 

5 — 

6 — 

7 — 
4 - 
9 — 

ia — 
li — 

12 — 

11 — 

I* ~- 

IS — 
I! — 

17 — 

18 — 

19 — 

20 — 

21 — 
11 — 

23 - 

24 — 

25 — 
24 — 
?.7 — 
2B — 
J9 — 

30 — 

31 — 

33 — 
M 

35 — 

36 — 

37 — 
IE — 
JB — 
+ — 



■:AJII!W NCjrSUITABLFFnFiuSFO*J 
liVSIEWSEKCEtWIti liDKIJSlO 
..-.i.lV 

4'TEriM™ NEIOTlVIENT FAS POUR 
LEE. INSTALLATIONS Dt R.USLTf IKY 
4TEFFTE 




UMT FACTORY WIRED 
FOR 230V 

*',il lMl'I^,i:iA',J!AMN!JII SI QftnffljMlD 
WTBK3 CHANU! i IW*» Mi TALLED UH A 

fravpmuFfl supply 



i'i w\n Suppl* m LOCAL Mms 

SEE M*WR.ATE FDR Li* 'yjLTAat 



WARNING 

H* J 'rtFmJ5WJIT*afi 

rifiiM'**Fr.T si i fi mmr mwr «w r«ir 

SERVCI*" 

FAU iFf ID OWCHNiET POAFfl ElpPnv 

EEE3FE SERtfCM CAM CAUSE SFvFFF 

peukmn iiumv nF:nf*THraF in 

FLFCTWCAL 5H«:K 

AVERTISSEMENT 

'AJ.:A<±H*5AHJtU.K' 

,£ uji LtS ^r■lH"Lll'it^JHa 

muni i:iii[i.:iviju.lNiHi m.» 
BWI E DE MCljnfCTEP L* SO*« 
(LKTfWtt AVWVl UUHJ.1UL.II 
i ENTOIHf.fi KS iiU-KUlLS- IMXHIL.LIL 
-Juraf.iaii.wu.i i-.-. in iv. 



IMPORTANT 



lbe coppcr co«m;td«s 'IM. 1 - 1 TO mevWT 

fi'r.ll"Wft : «»«:, 

■Jill -FHWiUii I ARF m>T Of SflWf! IT. 
AF.CFPT Ali/fV-HFR iVlFII.. 



■NSi 1 A 



nELlSw 



MlAiftTI 


Cf? 

Ht<i- 


BSfflKh > 
PURPLE. 7 


HI 
iBIHl , 




BLACK }• 


or 


RIO y 


LCW 







ftba 







OPTIONAL SUFil ml 
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^tOH-^S" 



[■■WiO 



VyV 



*a;9K) 



^j, BLACK 



CC-1 



<*uBKI S 



Cfi 



-1BIR3 




ifllHai 



<u IftE 



=«wn 



/H i |K : 



2 j; BK- 



qN-? 




WHl TL COW 



CN _ ?t _0ftANCf__20S« 



1DlflD|CN-lff[D JJOV. 



FTBA 



<S 



35AJSIH CN-3 



JLACWDJWA 
2* V. 



-THS1 



91 *CH/B 



V isg.cig. ; 



CUCNAL tLtCMlC NEAT 



* 3 TlELD 
.. Jl**E« 



^ 



ft JtlMBRl 



^-£ H*-l J5H-I 



L : ") SWITCH I 

■Si 1 



I'jt- I 




t ? A1CIBRI 



PPMS-3 
-» 



#- 



PPM6-2 



1 ep "»-1 F 



Il-I 



. _ 
--T_i**rrij_ 



re 
***11L1 Q, JIEIBLI 



f it *T*[BKI 

H 

| ft MBlBL 



-^ 



.HiLI.IHH: I 



CC '9 ::' 



F-2fl , J9 



\r» 



2Lj|j>£)ljjljd)l 
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iNKflft SECT I 0*1 



COAJTHpL BGK 







<B 

FTBJtl 

PJHflLE ==1 

2DA(I?DI _I £J 

BLACK -[£] 

s9>9ki -=; 



WH-.TE CN-2 



2DIBK1 




■A.B.OIHDl 
M.B.OIBltl 



5 ■" 



cc 



3a.sx!hi>i 



IGRI 



I y I D- - 
■ *4Ai 



BLACK 



Ul 



-■ IE I 



* * Li * * m 

s r: s i C a 

r4["4miriir4rii 

R Hi m » E B 



HFAIFFT SFCTlON 



r ODM 



l-l-Wb 

[TTfTil 

ITT 
1 EE 



outdoor see nam 




























ttrtCf 


DfEHFTI* 


\H 




«i*i 


a*w™:_v : ir.-t6l 


frtt 


C£ 


CEMW5KF:ct*Tw:T0fl:ft 


43 


i."l 


yj'KOfl^^fJUff 


Z* 


Cf! 


tCKKFMJlBIOWUV 


?: 


01 


ICMtrrFGflWlWl 










m 


aHBJit! 


a 




wtOiCSSMtamn 




LB 


£*«[&(» Munumn 


iu 


■ •..]' 


Xi.CH LtfBfi 


01 CO 


(: 


rjUWfESCflETA^CiML'iW 


15 


II. 


Fn,j. Pfl 


PUHI 


i\ c f 


LanesfflewrriBArcci 


IS 


n 


FliJE 


RD 


m 


F 


HEOflMNfcAYQfc 


m 


B> 


JHJtt 


W 


MH1F 


FB 


FMlWMyuS™ 


ZHil 


n 


■JtiN 


VI 


HRLDrt 


DM 


ims^wiw 




5R 


JSwrt 






a 


HTtlWL^lAOiU 




















a* 


curoaiwmiw 


;< 


!*¥f 


rfATPFPlLOTEmui 


.Htt 








™i 


CttTKX FWIH IHJNSKlTWdfR 
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lu -y < rtjj^— i" i aJia»jJ ajJuill j f*^~ >J ejJl a>5I.S t(Yl~ "\) <J£ 



^r"\ 



jJ;UJ 



*M 



\ )T 



JluS,'JJ\ i •>&& ' i«^ji (^ (4&c£}l uUuLui 



jaaa.tJ 



^Vl a^=u*i!I i_al jabf (^ Ls ( ) 

'Lajlsj JljJljso *_a s-'^JI i—Jijul^sH j Jj^xlII (JL=ta £- Lr^ ' p^— , ~-"" ** n J La * 1 4j_ijjLjj 2l j-uaLLtJI j^=jl (Y 

.Lj_La j ,^;r J^= 

£_ a \^j i , >. a <Laj_i]| SjIjj>- 4^»-jJ . JijLlJI «.LiLi -Sjlj-a J~*J-£ i-JiLa 4Ja ■ ul aj I ^'-^ 4\3j_C. ' "ll'^~~'~ f*-° 
plu .4jjIj_»- <L>-j.ij_a 4 La ■ ul aj 4J3jjlJ| 2jIjj>- A^»-jJ (jj/l_iJ9 pJL) .<13>C. Cj Qjji [4-4>J 4 La i ul ftJ .Z3 i .Z V_^ J>jJl>- 

• i ) alLaJ, I /, i uj-Lal » a j-J^ij ALa-us 4Ja ■ ul aj JjLlII s-Lt' (ju^-ij/ (JjuLA ^_ p ^— i ->" ] I 
jujj*- (jL^auoj ^jjjL>JI (jL^aua JljJljso *_a Sja^ajJu p^~~ LSellll 2 ajV^'A II--'.""' L_LSe-LjLaaj ^ ^-» ■"■ (<u-ujl (l 

p^~~ LSellll 4 hi aj j^ajt i p^-<-»-"n 
j /<uj/jJI I J-J 4 *'j ^-» 1 1 j_Lal_L*JI ' aJlscja j^=j *_a jjja^aj 1 1 p^— '->" ]| 4 aa-Iail ) _ / a j I * uaJI p-ij/jJI JJl>- (<_) 

Y aLJLKi. 

3j!^j>. <L>-j_} Ja-i-uaJ p^— ■*- ■ JU£>- (J o *" ' " ; .<U_lLc _L)^lJ 2jJ-> 4 La ■ ul aj 1 flj^a <L3^_c cJi_u^=ilj plu 

• . ijlUt I 1 Cu jJ^Sj cP-^j-J' i_kliejJI 23 ±2 C jijJl»- '£- £3jJ<JI 
p'~ l ■»■" ll jL^>- (jl ^-— i a j ^jj/L>JI (jl ^-— » a JljJljjo *_a »jj ^— > J I , I f\'~~ i selUl ^ a ala-U I la ■ •■ ■ a uLu (*-"-"Ji — I 

4jailaJLl 4-tLoJtJI j p^-.->"tl aJLu-uJ j^=j| 
4jaJL) (^JlII i (JjJLilill I CjjLaj i p^~~ »l *-^' CjjLJj JljJljso x_a ^j^— »*-t I j ULLaJLl ^_l>sjJI ^-Ire-LU (<u-ujl ~ <— i 

.4jijS (JSl j (JLcl j (_sL2j^/I 4Ja2Ja (JjJijfulII 

p^~~ »■*■" dijLflj 

(Jji tVitl CjjLoj 

(^jlXI - 

i—SLaj^fl 4 La^Ja (JjJLifoJI 4 La *'* 

.4 mi n-s 1 ^j^-* a ' cJlj^aj cLl^Ul j^^jb La .A^jJlII oJl-J 4 1 1 nitu J o t" i u t, I (-JVI p ^~" lScUjI j "'>" pjj j^k La ~ 77 
1 j"l^,U" Cj^L^a j (_Lo^=l1JI j Jj>-<1!1 (jlj^-a '£— 4^ajLseTmi.U CLi\ 1 ^— ielll f-l^aJi j^=jl (0 

_ ^rv _ 






<J*I (i&uil Wi ulJ^U ? <JLxll Juttl 

. <L)^alajJI - <_J 
. Jj^JilJI ~ ^J 
. <13jJlJI CjQjj/j^apJ CjLajjIaj Cj^G j^=M ( Y 
. .U;,Ut| *_LLJ3 Lg-ft AjLsr'p.ij AJlal Cj>Lj J^=of (V 

I j^ a /<uj (_jJ-JI Cj zL>JI j^=jl -Jjj-* 3 S Jju Jj^xlII *^La (JUj_ij/ (J Jula ^_ p^~~ LSeUll pJL) t Jj_j-<jJI CjIjjJ ^_ ( \ 

:4_l!q]I jjlaTJ! jJjL^jj aI jiir" < ul 

. <Uj t i"i 4-)_0J-ll - I 

. /-^a-ul aaj) JJmu aLu-o ~ <_i 

. 4J^< i"itl A-I^oj-I^I <_)_o-i£. J Llj_« (_y-<*> La (Y 
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A 




Accumulator 
Adaptater 
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Adiabatic 




'-rf- 


Air cycle 




l^PM 


Air filter 

Amplifier 

Anemometer 






Blade 


B 


tk>- 


Boiling point 






Bypass 






Capacitor 


C 
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Capacity 




Cr^V'Ji^ 


Capalliary tube 






Catalogue 






Central force 






Centrifugal 
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Charging 
Check valve 
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Chilled Water 
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Chiller 
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Climate 
Closed loop 
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Cold storage 




SjljLLi 


Comfort 
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Compressor 
Condenser 
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Conduction 
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Contact 




■iH* 


Contactor 
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Controller 




Convection 
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Cooler 

Cooling load 

Critical 






Cut-out 




< l**\ g 1 1 S~l 




D 


I Vr^-i a 


Defrost 




Jj-l^JJ 


Defrosting 




(jJl^^lj 


Dehumidifier 




Lh*-)- 


Derivetive control system 
Dessicant 






Detector 
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Dew point 

Diaphragm 

Diode 






Discharge 

Drain 

Dry bulb 






Drier 






Duct 








E 


jla==i!I illj! 


Effectiveness 
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Efficiency 

Emissivity 

Enthalpie 

Equaliser 

Evaporator 

Expansion valve 

External 






Fan 
Filter 


F 




Floating Control 
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Four way 
Freezing 
Fresh air 
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Gas 




AjlcLa 


Gauge 
Glycol 


G 


~kr \ /1^-t 


Guarantee period 




4-lC U Ull 


Heat 
Hermetic 


H 
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High pressure 




CT^J^ 


Hose 






Hot gas defrost 






Humidistat 






Humidity 






Ice 
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Induction 
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Infiltration 
Integral control system 
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Internal 
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Insulation 
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iJb 


Kinetic 




j^ 


Kit 




j!jl£. 
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Jj^jft 


Latent heat 
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Leak 






Liquid 






Louver 






Low pressure 
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Maintenance 
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Manometer 




Ajiaj^. 


Mass transfer 
Miscibility of oil 






Mixing 
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Moisture 
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Muffler 






Noise 


N 
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Non-condensable gas 




C-jv 


Nut 






Oil 


O 


J> 


Oil pressure Safety cut-out 






Oil separator 
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Packaged unit 






Pallet 






Pipe 






Pitot tube 






Pressure 
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Pressure gauge 
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Probe 
Process 
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Product 
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Proportional control 
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Psychrometers 






Psychrometric chart 






Purge 






Quality 
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Quantity 
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Jali. 


Radiation 
Ratio 


R 




Raceiver 






Refrigerant 






Relative humidity 






Relay 






Rotary 




4j a_4_Ltf=) 


Safe 


s 




Safety 


k_7 




Saturation 






Screw 






Semi-conductor 
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Sensible heat 

Separator 

Service 






Shell and coil 






Shell and tube 






Solar 






Solenoid valve 






Spare parts 






Specific heat 
Split unit 
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Steam ejector 




aJLoj 


Steam injection 
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Storage 
Strainer 
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Sub-cooling 
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Superheat 
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Temperature 
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Thermometer 






Thermal 
Thermo-electric 


T 


Thermostat 
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Thermostatic expansion valve 
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Timer 

Tower 

Training 






Transfer 






Transfer Function 






Two-Position control 






Units (SI) 
Unit 


U 


pU-.il 


Valve 
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Vapour 

Variable 

Velocity 

Vibration 


V 
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Volumetric efficiency 






Washer 






Water treatment 


w 




Wet bulb 






Winter cycle 
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A. D. Althouse, C. H. Turnquist, A. F. Bracciano 

The Goodheart-Willcoxx Company, INC 
Tinley Park, Illinois 1992 
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